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MISSISSIPPI RIVER TO THE PACIFIC OCEAN.
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ACCORDING TO ACTS OF CONGRESS OF MARCH 3, 1853, MAY 31, 1854, AND AUGUST 5, 1854.

VOLUME I.

WASHINGTON: .
A. 0, P. NICHOLSON, PRINTER.

1855.

CONTENTS OF VOL U~{E I

I

REPORT OF THE SECRETARY OF WAR.
EXAMINATION OF THE REPORTS OF THE SEVERAL ROUTES EXPLORED.
RAILWAY MEMORANDA.
LETTER OF MAJOR GENERAL THOMAS S. JESUP.
REPORT OF GOVERNOR I. I. STEVENS.

IN THE HOUSE OF REPRESENTATIVES-FEBRUARY 14, 1855.
Resolved, That there be printed, for the use of the House, ten thousand copies of the reports of ~urveys for a railroad to the
Pacific, made under the direction of the Secretary of War, embracing the report of F. W. Lander, civil engineer, of a survey
of a railroad route from Puget's Sound, by Fort ]Jall and the Great Salt lake, to the Mississippi river; and the report of J. C. ·
Fremont, of a route for a railroad from the head-waters of the Arkansas river into the Btate of California; together with the
maps and plates accompanying each of said reports necessary to illustrate them.
Attest:
J. W. FORNEY,
Clerk of the House of Representatives of tlte United States.

THIRTY-SECOND CONGRESS, SECOND SESSION-CHAPTER 98.
SEcT. 10. And be it further enacted, That the Secretary of War be, and he is hereby authorized, under the direction of the
President of the United States, t~ employ such portion of the Corps of Topographical Engineers, and such other persons as he
may deem necessary, to make such explorations and surveys as he may deem advisable, to ascertain the most practicable and
economical route for a railroad from the Mississippi river to the Pacific ocean, and that the sum of one hundred and fifty
thousand dollars, or so much thereof as may be necessary, be, and the same is hereby, appropriated out of any money in the
treasury not otherwise appropriated, to defray the expense of such explorations and surveys.
Approved March 3, 1853.
THIRTY-THIRD CONGRESS, FIRST SESSION-CHAPTER 60.
Appropriation: For deficiencies for the railroad surveys between the Mississippi 1iver and the Pacific ocean, forty thousand
dollars.
Approved May 31, 1854.
THIRTY-TIDRD CONGRESS, FIRST SESSION-CHAPTER 267.
Appropriation: For continuing the explorations and surveys to ascertain the best route for a railway to the Pacific, and for
completing the reports of surveys already made, the sum of one hundred and fifty thousand dollars.
Approved August 5, 1854.

ERRATunt.-On page 3, report of Secretary of War, fo1· "March 3L" read March 3.

NoTE.-In the note to Table A, page 31, report of the Secretary of War, marked thus ii', which reads, "These are the estimates of the office, those of Governor Stevens having been brought to the same standard of increased cost as the other rout13s,
and his equipment reduced to that of the other routes. His estimates were $117,121,000 and $7,030,000;" the sum of
117,121,000 is the estimate for the whole route from St. Paul to Seattle. From St. Paul to Vancouver the estimate of Governor
Stevens is 110,091,000.
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REPORT OF 1,HE SECRETARY OF WAR.
WAR DEPARTMENT,

Washington, February 27, 1855.
SrR: I have the honor, in obedience to the provisions of the 11th section of the army appropriation act, approved March 31, 1853, to lay before Congress printed reports of the engineers
employed under the provisions of that act to make such explorations and surveys as this
department might deem advisable, in order to ascertain the most practicable and economical
route for a railroad from the Mississippi river to the Pacific ocean.
The great amount of labor required in the preparation of the general map, originally designed to accompany this report, and the unfinished condition of the original maps and other
data, have delayed its completion beyond the period anticipated, but it is confidently believed
that its engraving will be finished in time to accompany the extra copies of the report ordered
by the two houses of Congress. It embraces the territory of the United States between the
great lakes and the Mississippi river, on the east, and the Pacific ocean on the west. It is based
upon .t he most reliable astronomical data within those limits; and the details having been
compiled with care, from all the government explorations and surveys and other reliable
authorities, it will present more minute information upon the region embraced by it than has
heretofore been exhibited on any general map. It will show the relation to each othe~ of the
different railroad routes recently explored, their connexions with prominent points on Lakes
Superior and Michigan, the Mississippi river and the Gulf of Mexico, and with the ports of the
Pacific; and, exhibiting only such features as have been determined by reliable observers, it
will be of great value in showing what further explorations are necessary, and in determining
their direction and extent.
I have heretofore reported the nature of the explorations and surveys ordered in compliance
with this act ; and by a reference to the statements there made, it will be seen that in order to
accompljsh as much as possible within the limited period indicate4, not only :were there as
many distinct corps employed as there were routes to be surveyed, but several parties were, in
some cases, employed upon different sections of the same route. It appears, therefore, necessary,
in submitting these several reports, many of which are quite voluminous and in detached parts,
to present a general recapitulation of their results, indicating those distinguishing characteristics,
the comparison of which will determine which of the routes surveyed best fulfils the condition
of practicability and economy proposed by the act.
I will here repeat the general sketch of the country given in my first annual report, but
corrected in accordance with the results of the recent explorations. This will serve, in the
absence of a more elaborate description, to give some general idea of the nature of the country
over which they extended.
The western portion of the continent of North America, irrespective of the mountains, is
traversed from north to south by a broad, elevated swell or plateau of land, which occupies the
greater portion of the whole space between the Mississippi river and the Pacific ocean. T_he
cres t of this plateau, or the water-shed of the country, is nearly midway between the Pacific
coast and the Mississippi. It may be represented on the map by an undulating line traced
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between the headwaters of the streams which flow eastward and those which flow westward.
It divides the whole area between the Mississippi and the Pacific into two nearly equal
portions-that on the east being somewhat the larger. This crest of the water-shed has its
greatest elevation in Mexico; and thence declines to its lowest point about the latitude of 32°,
where it has a height of about 5,200 feet, between the waters of the Rio Grande and those
of the San Pedro, a tributary of the Gila. From this parallel it increases in .altitude northward, and reaches its maximum near the 38th parallel, where it is about 10,000 feet high.
Thence it declines as we pass northward; and, in latitude 42° 24', it has an elevation of, say,
7,490 feet; and in the latitude of about 47° it is reported to be at least 1,450 feet lower. The
heights here given are those of the lowest passes over the crest or water-shed of the great plateau
of the country, and not those of the mountain peaks and ridges which have their bat;e upon it,
and rise, in some cases, to the height of 17,000 feet into the region of perpetual snow.
The slope of the plateau on the east and south, towards the Mississippi and the Gulf of
Mexico, is comparatively gentle, and in the northern part of Texas, that known by the name
of the Llano Estacada, or Staked Plain, is by steps. It is traversed by the Missouri, the
Platte, the Arkansas, and other large rivers, which rise among the mountains near the crest,
and flow eastward and southward in channels sunk beneath the general surface-level of the
plains.
Its crest, and nea.rly the entire distance thence to the Pacific, is occupied by high plains or
basins, differing from each other in elevation from 1,000 to 3,000 feet, and by mountain peaks
and ridges, varying in direction to almost every point of the compass, though they have a
general course north and south. Many of these mountains, including those that bound this
system, have obtained the name of chains, and a short classification of them will now be
attempte<l, although it is to be premised that our knowledge of them is most imperfect, and
the classification now made, future explorations will probably show to be erroneous. The
only proper classification must be made by the geologist, after a thorough exploration for
this purpose, which it will require a long period to accomplish.
These mountains may be considered as constituting three great systems, extending generally throughout our possessions in a north and south direction; and though this arrangement may not be the best or most accurate, yet it will enable us to take a comprehensive
view of the whole as regards the construction of a railroad, since any direct line that can be
traced from the Mississippi to the Pacific, except near the 48th and 32d parallels, will
encounter each of these three systems in some point.
Calling the most eastern system No. 1, we find a portion of it, crossing the Rio Grande,
and entering Texas at the Great Canon. Its extension south into Mexico forms the east
front of the Sierra Madre. Running northward, this system includes all the mountains on
either side of the Rio Grande, enclosing its valley and the Salinas Basin. Those on the
east form the divide between the Pecos and Salinas Basin, and between the Rio Grande
and Canadian; on the west they divide the waters of the Rio Grande from those that flow to
the Gulf of California. Tho e on the ea t are sometimes called the Rocky mountains, sometimes the Sierra Madre; and this last name is ometimes applied to those on the west. There
seems to be a necessity for considering the mountains on both sides of the Rio Grande as one
Y tern. Thee may be said to unite near the headwaters of the Rio Grande and Arkansas,
and here the mountains have their greate t development. The Sierra de la Plata extends
to the south we t, the Elk mountains to the west, and the various chains forming the Park
mountain to the north. The Park mountains in latitude 41° 30' sink into the plateau
' continuation we have
' of this system is in'
forming the region of the outh Pass; and the only
the Black Hill , which continue to the north, with diminished elevation, till, in latitude 46°
15', they are merge into the c teau through which the Upper Missouri makes its passage.
Among the m untain. incl de in thi · y tern are the ierra Madre, a portion of what is
called the Rocky mountain , the iabolo mountain , the Guadalupe mountains, Hueco mount-
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ains, Organ mountains, Sandia mountains, Santa Fe mountains, Sierra Blanca, Sierra Mojada,
Sierra San Juan, Sierra de la Plata, Elk mountains, Park mountains, Medicine Bow mountains, and Black Hills.
System No. 1 is thus but partially gorged by the Rio Grande, whose passage of the Great
Canon is wholly impracticable for any method of communication; that of El' Paso is practicable. It is completely cut through by the North Platte and Sweet Water, forming a practicable route ; and is turned by the Upper Missouri.
Low mountains or hills are known to exist between the Black Hills and the Wind River
chain, about the headwaters of the Yellowstone and Missouri; but this region is too little
known to be treated of with confidence, and may have a decided effect in modifying this classification.
System No. 2. If, from the Great Northern Bend of the Missouri, we travel west for 450
miles, we come again upon what are called the Rocky mountains; and still further west lies
the Cceur d'Alene, or Bitter Root range, the two enclosing the Bitter Root or St. Mary's
valley; and both are considered as forming a part of this system. Following it to the south,
it includes the Wina River chain, the Bear mountains, the Uinta mountains, and the
Wahsatch, which last continue as far south as it has been explored, probably forming the
divide between the Great Basin and the Colorado, till the junction. of the latter with the
Gila.
System No. 3. From the junction of the Gila and Colorado, we find continuous mountains
running to the northwest, and terminating at Point Conception, on the Pacific. On the
south they are joined by the mountains forming the peninsula of California, the junction
being at the San Gorgonio Pass, in latitude 33° 45'.
On the north, two chains leave this range in latitude 35°. One, called the Coast range and
Coast mountains, lies to the west of the San Joaquin and Sacramento valleys, the waters of
which break through them at the Bay of San Francisco. The other, called the Sierra Nevada,
lies to the east of these valleys. A great depression, forming a plateau, is known to exist in
the Sierra Nevada in latitude 40° 30', and another in latitude 42° 45', near Lake Abert. This
chain may, perhaps, be considered as terminating at or in these plateaus, or to find its continuation in the Cascade or Coast range, which extend into the British possessions, being
broken through by the Columbia and partly by the Klamath rivers.
The Blue mountains, to the south of the Columbia, represented as having a general northeast direction, may be considered, along with the mountains mentioned since leaving the Colorado, as forming system No. 3.
The Humboldt River chain, running north and south, (where crossed,) and separating the
waters of the Humboldt or Mary's river from those of the Great Salt Lake Basin, is a marked
feature; but as to its connexion, north and south, with other ranges, nothing is certain.
There seem good reasons for believing that the east and west ranges, represented as separating the Columbia River basin from the Great Basin, as well as the range represented as
extending west from the Vegas of Santa Clara, are only apparently such, the deception arising
from the overlapping of the side spurs to chains, the · general direction of which is north and
south.
The "triangular space" lying between the Rio Grande, Gila, and Colorado, is eYerywhere,
so far as known, exceedingly mountainous; the ranges, such as the Mogollon and San Francisco mountains, having a general north west direction. Too broad an interval exists between
the explorations of Lieutenant Whipple and those of Captain Gunnison, to enable us to speak
with certainty of their relation to the systems already alluded to.
In portions of the mountain region, the waters find no outlet to the sea, but drain into
lakes and ponds, or sinks, carrying with them all the impurities of the basins to which they
belong, and are there uniformly brackish or very salt. Prominent examples of this are the
Salinas Basin, of New Mexico, and the Great Salt Lake Basin in Utah.

6

MOUNTAIN SYSTEMS.

From most portions of this interior mountain belt, the waters have been able to force their
barriers and escape to the ocean. The valleys thus drained are, those of the southern
tributaries of the Upper l\1issouri, that of the North Fork of the Platte, and its tributary the
Sweet Water, between the first and second l'iystems; that of the U pper Rio Grande del Norte,
in the first system; that of the Great Colorado of the West and its tributaries, between the first
and second systems ; those of the waters of the Bay of San Francisco and of the Klamath river,
in the third system; and that of the Columbia river and its tributaries, between the second
and third systems. Some of these streams, as well as others in the enclosed basins, have in
places worn for themselves, through the solid rock, the most stupendous chasms or canons,
often 2,000 feet in vertical height, many of which it is impossible to follow or to cross.
The position of this belt of mountain regior.., stretching from north to south, gives rise to a
peculiarity of climate and soil. Fertility depends principally upon the degree of temperature
and amount of moisture, both of which are much affected by increase of elevation; and the
latter also depends on the direction of the wind. The upper or return current of the tradewind, flowing backward towards the northeast, gives a prevalence of westerly winds in the
north temperate zone, which tends to spread the moisture from the Pacific over the western
portion of our continent. These winds, however, ascending the western slope of the mountain
ridges, are deprived of their moisture by the diminished temperature of the increased elevation;
and hence it is that the plains and valleys on the eastern side ·of the ridges are generally
parched and barren, and that the n1ountain system, as a whole, presenting, as it were, a
screen against the moisture with which the winds from the west come laden, .has for its eastern
margin a sterile bolt, which probably extends along the whole range, with a width varying
from 250 to 300 and 400 miles.
From the foregoing sketch it will be perceived that the lines of exploration must traverse
three different divisions or regions of country lying parallel io each other, and extending north
and south through the whole of the western possessions of the United States. The :f).rst is that
of the country between the Mississippi and the eastern edge of the sterile belt, having a varying
width of from 500 to 600 miles. The second is the sterile region, varying in width from 200
to 400 miles; and the third, the mountain region, having a breadth of from 500 to 900 miles.
Explorations show that the surface of the first division, with few exceptions, rises in gentle
slopes from the Mississippi to its western boundary, at the rate of about six feet to the mile,
and that it offers no material obstacle to the construction of a railroad. It is, therefore, west
of this that the difficulties are to be overcome.
The concurring testimony of reliable observers had indicated that the second division, or
that called the sterile region, was so inferior in vegetation and character of soil, and so deficient
in moisture, that it had received, and probably deserved, the name of the desert. This opinion
is confirmed by the results of the recent explorations, which prove that the soil of the greater
part of this region is, from its constituent parts, necessarily sterile; and that of the remaining
part, although well constituted for fertility, is, from the absence of rains at certain seasons,
except where capable of irrigation, as uncultivable and unproductive as the other.
This general character of extreme sterility likewise belongs to the country embraced in the
mountain region. From the western slopes of the Rocky mountains to the 112th meridian, or
the we tern limit of the basin of the Colorado, the soil generally is of the same formation as
that lying ea t of that mountain ere t, mixed, in the latitudes of 35° and 32°, with igneous
rock ; and the region being one of great aridity, especially in the summer, the areas of
cultivable land are limited. The we tern slopes of the highest mountain cba.ins and spurs
within thi region being of a constitution favorable to fertility, and receiving much larger
depo ition f rain than the plain.·, have frequently in their small valleys a luxuriant growth
f gra e , which ometime clothe. the mountain- ·ides ; and where the wash is deposited on
mountain ·tream r river-bottom the oil i fertile, and can be cultivate l, if the elevations are
not too great, and the mean of irrigation available. ~ uch mountain-valleys and river-bottoms
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exist upon all the routes, and the difference in the areas found in the different latitudes is not
sufficiently great to be of any considerable weight in determining the question of choice of
route. It is probable that all the routes are nearly on an equality in this respect.
The cultivable valleys of the Rocky mountain district near the route of the 47th parallel do
not probably exceed an area of 1,000 square miles, though there are extensive tracts of fine
grazing lands. In this latitude the great sterile basaltic plain of the Columbia, and the barren
table-lands, spurs, and mountain masses of the Cascade range, principally occupy the space
between the' Camr d'Alene mountains and the main chain of the Cascade system. In this area,
where the rocks are principally of igneous origin, there are likewise occasional valleys of cultivable· soil. The western slopes of the Cascade mo_untains descend to the borders of Puget sound.
On the routes of the 41st and 38th parallels, in the region under consideration, the only
large body of soil capable of productive cultivation, by the construction of suitable works for
irrigation, is that of the basin of the Great Salt lake, estimated to be 1,108 square· miles
in extent, about one-tenth part of which, being suscepti_ble of cultivation without the construction of irrigating canals, is now cultivated by the Mormons. Here also are extensive grazing
lands.
The great elevated plain of the Rocky mountains in latitudes 41° and 42°, and that of latitude
38°, called the San Luis valley, are covered with wild sage, the narrow border of grass found
upon the streams being the chief, almost only, production capable of supporting animal life.
The slopes of the mountains bounding them are covered with grass.
The plains of the Great Basin, whose greatest width (500 miles) is in latitude 41°, are, with
the exception heretofore stated, entirely sterile, and either bare or imperfectly covered with a
scattered growth of wild sage. Where a stream or lake is found in this desolate region, its
im:mediate borders generally support a narrow belt of grass and willows; the former being also
found on the mountain slopes, where occasionally a scattered growth of stunted cedars is likewise seen. Water is found on the mountain-side. The predominating rocks, from theWahsatch
mountains to the Sierra Nevada, are of igneous origin. In the southern portion of the Basin
the granitic rocks are more abundant than the volcanic.
On the routes of the parallels of 35° and 32° the valleys of the Pecos, Rio Grande., Gila, and
Colorado of the West, contain the largest areas of fertile soil capable of irrigation and cultivation. That in New Mexico is estimated at 700 square miles, exclusive of the regions occupied
by Indians, of which 200 square miles are now under cultivation. Here the grazing land
is of very great extent, the table-lands, as well as the mountain-sides, being covered with grass.
The valley of the Colorado of the West, between its mouth and the 35th parallel, contains
1,600 square miles of fertile soil, which can be irrigated from the river.
The plains south of the Gila in its lower course, and that west of the Colorado, extending to
the Coast range, called the Colorado desert, as well as the contiguous portion of the Great
Basin, are bare and exceedingly sterile in their aspect, and closely resemble each other. The
soil of the Colorado desert, and much of this as well as other parts of the Great Basin, is, however, favorably constituted for fertility, but the absence of the essential, quickening element,
water, leaves them utterly unproductive.
West of the Coast, Sierra Nevada, and Cascade mountains the country is better watered
than that just considered; and the soil being m0stly well constituted for fertility, is productive
in proportion to the yearly amount of precipitation and the means of irrigation:
The general position and direction of the four routes to be explored were explained in my
report of December 1, 1853, and copies of the instructions given to the parties were appended
to it.
They were directed to observe and note all the objects and phenomena which have an immediate or remote bearing upon the railway, or which might seem to develop the resources,
peculiarities; and climate of the country; to determine geographical positions, obtain the topography, observe the meteorology, including the data for barometric profiles, and two of the
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parties were to determine the direction and intensity of the magnetic force. They were to
make a geological survey of the lines; to collect information upon, and specimens of, the botany
and zoology of the country; and to obtain statistics of the Indian tribes which are found in the
regions traversed. Thus would be obtained all the information for the general consideration of
the question, as well as the data upon which the cost of construction and working a railroad
depend.
If the results of the explorations made under these instructions do not furnish the data requisite to solve every question satisfactorily, they at least give a large amount of valuable information, and place the question in a tolerably clear light. We see now, with some precision,
the nature and extent of the difficulties to be encountered, and, at the same time, the means of
surmounting them.
'
As the readiest mode of communicating the nature and extent of the information contained
in the reports herewith submitted, a brief description of each route, its characteristic features,
facilities, difficulties, and probable cost of construction, will be given.
For a long distance west of the Mississippi, the enterprise of private companies, acting
under State charters, has explored the country, and has projected or is constructing railroads,
stretching towards the Pacific. As the examinations made under these auspices, and our
general knowledge of that part of the country, afford the information necessary to determine
all questions bearing upon the practicability of a railroad, it has been deemed unnecessary to
incur the expense and delay of continuing the explorations directed by the act, eastward of
the points reached, to which railroads are already projected, and consequently but one of the
routes, the most northern, has its starting-point on the Mississippi. The connexion of the
others with that river, as well as with the seaports of Atlantic and Gulf States, is shown by a
table (B) hereto annexed, compiled from the best railroad maps.
ROUTE NEAR THE FORTY-SEVENTH AND FORTY-NINTH PARALLELS OF NORTH LATITUDE.

Taking the routes in their geographical order, that near the 47th parallel, the general
direction of the exploration of which was intrusted to Governor Stevens, of Washington
Territory, will be the first discussed.
The route was to cross the Rocky mountains at the sources of the tributaries of the Missouri
and Columbia rivers, and, in approaching and leaving the mountains, to follow as far as practicable the valleys of these rivers and their tributaries.
The general direction of the Missouri from the Rocky mountains to the Great Bend, in latitude 48° 30', is from we t to east, and thence to latitude 43° 30' southeast. The point where
the direction changes is reached from St. Paul, on the Mississippi, by a line passing up on
the east side of that river to Little Falls, 109 miles, and there crossing it; thence gaining the
divide between the waters of Hudson's bay and those of the Missouri, keeping on this divide,
and approaching, in longitude 103°, within a few miles of the 49th parallel; then passing
southerly, between the 104 th and 105th meridians, and entering the valley of the Missouri river.
The route thEm follows this valley to the mouth of Milk river. The ground near the Missouri
here becoming rough and broken, the route is obliged to leave it and follow the valley of Milk
river 187 miles; then entering the prairies, which near the mountains are more favorable
for location than near the Missouri river, it continues in a line nearly parallel to the
river, across its tributaries, the Marias, Teton, and Sun rivers, and enters either Clark's
or Cadotte's Pa s.
A far as the eros ing of • un river, 1,093 miles from St. Paul, the route is over river bottom
or prairie, the usual expense of construction over such ground being increased by the necessity
of guarding again. t fre het by embankment on the river bottoms, of ballasting in the soft,
ticky oil of l\Elk river, of providing , upplies of water during the dry season, over certain
portion of the route, by re ervoir and aqueducts, estimated to cost, with planting trees for
supply of fuel, '3,000,000, and of transporting ties and lumber for distances of from 100 to
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470 miles-forest-growth suitable for ties and lumber not -being found at closer intervals on
the routR. These, in connexion with the uninhabiterl and uncultivable condition of the country
for 740 miles, form the difficulties of this portion of the route, and will materially increase the
cost of its construction.
The most difficult portion of the whole route is, however, that which is now entered upon,
viz: from Sun river to the Spokane, a distance of 365 miles, embracing the Rocky mountains
proper, and a secondary chain lying west of them, called Camr d'Alene and the Bitter Root
'm ountains.
Through the Rocky mountains seven passes were explored; but the only ones among them,
upon which the information obtained was .sufficiently thorough and complete to enable
projects to be made, are two (Clark's and Cadotte's) lying near each other in latitude 47°,
and connecting the headwaters of Dearborn river, a tributary of the Missouri, with the Blackfoot, a head branch of the Columbia.
The summit ridge of Clark's Pass has an elevation of 6,323 feet, and requires a tunnel
2! miles long, at an elevation of 5,300 feet. Its connexion with the main line of survey
along the valley of the Blackfoot river was not made, though "believed" practicable, with
grades of 50 feet per mile. The interval unexamined is 4! miles long. This pass has been
adopted by Governor Stevens in the railroad estimate, and is proba1Jly practicable.
The approach to the other pass (Cadotte's) is difficult, owing to the numerous deep ravines
of the tributaries of a branch of Dearborn river, which the road ITlUSt cross. The summit
of the pass has an elevation of 6,044 feet; requires a tunnel 4t miles long, at an elevation of
5,000 feet, with grades of approach of 60 feet, and of departure of 40 feet, per mile.
A tunnel 4t or even 2! miles in length, in rock or part rock, at a depth below the summit
of 1,000 feet, in a severely-cold climate, 800 or 1,000 miles distant from a thickly-inhabited
district, is a work of vast difficulty; and the necessity of the construction of one of these two
tunnels, in connexion with the character of the approach, and the difficult nature of the work
required, continuing westward as far as the crossing of the Spokane river, in all a distance of
365 miles, is one of the most serious objections to the route.
From either pass the route seeks the Blackfoot river, with the view of reaching Clark's
fork, which opens the only pass through the Bitter Root mountains, the practicability of which
was determined. ID order to reach Clark ~ s fork, two routes were examined. The :first follows the Blackfoot river to its junction with Hell-Gate, a distance of 9'3 miles. The valley is
narrow and wooded, the stream winding, and for twenty mile~ there is a narrow gorge.
, Numerous bridges will be required. The Hell-Gate, a fe'Y/ £iles after being joined by the
Blackfoot, empties into the St. Mary's, called below this junction the Bitter Root. The con.:.
struction of the road along this stream to its junction with Clark's fork will be a work of
great difficulty and expense, requiring short curves, steep gradients, numerous bridges, heavy
side-cutting, and high embankments, in conseV-1ence of the spring freshets, (from twenty to
thirty feet of vertical rise.) From the na,:tu~e of the examination, its practicability cannot be
considered as established. •
/
The other route, (shorter, and probably less difficult,) having followed the Blackfoot but
a short distance, crosses to the J ocko, descends this to the Flathead, and descends the latter
to its junction with the Bjtter Root, forming Clark's fork, bounded closely by high, rocky
mountains. Having reached Clark's fork, the route continues along this river as far as Lake
Pend d' Oreille, between rugged, rocky mountains, which at several points crowd upon the
river. The valley of this river is heavily timbered, principally with pine, and, with the lake,
it is subject to freshets fifteen feet in height. Leaving Lake Pend d' Oreille at !ts lower
extremity, the route crosses to the Spokane without difficulty. At the Spokane river the
continuous mountain region and the forest terminate, and '' alt great difficulties of location
upon the :t:oute cease." The earth-excavation and embankment throughout this section
(from the east base of the Rocky mountains to the Spokane river, 365 miles) will be large in
2a
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amount, and ex1 ensive; there will be frequent rock-excavation, and the bulk of the rockexcavation in the entire route will be in thi section. It is evident that the difficulties of construction will be great, and the cost exce ive.
Upon the passes of the Rocky mountains, Governor Stevens says: "It is not doubted there
are other passes in this portion of the Rocky mountain range, even better than those explored;
they are indicated by the general depre sion of the mountain range, with the greater frequency of the streams stretching out to meet each other from the opposite slopes of the mountains; and I consider it important that, in future operations, a whole season should be devoted
to their thorough examination, and that instrumental surveys should be made of the pass
found to be the most practicable.''
Leaving the Spokane, the route enters the Great Plain of the Columbia, a table-land strej;ching from the Cceur d'Alene to the Cascade mountains, a distance of 200 miles. Its central
and western portions are of trap formation, and are described on the map as sandy, rocky,
and sterile. Its summit, 800 feet above the Spokane river, is readily attained, the treeless
plain is crossed in a distance of 110 miles, and a suitable point for crossing the Columbia
river, 400 or 450 yards wide, reached, 140 miles distant from the Spokane. This point is about
equally distant from the navigable waters of the Pacific in Puget sound and in the Columbia
river. The whole intermediate space is occupied by the Cascade mountains, with their
secondary chains, spurs, and high, broken table-lands, through which there are but two
passes reported practicable for a railroad-that of the Columbia river and that of the Yakima,
sometimes erroneously called the Snoqualme.
The Yakima Pass gives the most direct route to Puget sound, the distance by it being 150
or 160 miles shorter than by the Columbia River Pass. It requires a tunnel through rock,
(siliceous conglomerate,) either 4,000 yards long, 3,000 feet above the sea, or a tunnel 11,840
yards long, 2,400 feet above the sea. The reconnaissance did not extend westward from the
summit more than three miles. The evidence respecting the amount of snow found on the
summit of the pass at the close of winter, makes it probable that it is then 20 feet deep there.
This question should be satisfactorily settled, and the reconnaissance completed, before the
practicability of the pass can be considered established. In the opinion of the officer making
the reconnaissance-Captain McClellan, Corps of Engineers-the pass is barely practicable,
and only at a great cost of time, labor, and money. Under every favorable condition of position
the construction of either of the proposed tunnels woulcl be ·seriously objectionable; but where
the position itself is so unfavorable, the final advantages should be very great to determine
the selection of this route. The information now possessed is sufficient to decide aga.inst this
route.
The route by the pass of the Columbia follows that river from the Great Plain, being generally located, as far as the Dalles, in bottom-lands which present no difficulties. From the
Dalles to near Vancouver, 90 miles, the rocky bluffs close upon the river, and the work required
will be similar to that of the Hudson River railroad along the mountain region. In the opinion
of 1\'lr. Lander, "the high floods to which the Columbia river is &ubject, are serious obstacles
to obtaining the best location for cheap-' construction offered by its valley." In 1854, the rise of
the river during the flood was 10 feet above spring level, and 17 feet above summer level.
The Columbia river is navigable for sea-going vessels to Vancouver, the point now reached;
but the unfavorable character of the entrance- to that river, and the great superiority of the
port on Puget sound, seemed to render it expedient to adopt some one of the latter as the
Pacific terminus of thi route. Continuing down the Columbia therefore throuO'h bottom'
'
0
lands, to the mouth of the Cowlitz, the route enters the wide and comparatively flat and wooded
valley of that river, a cends it, and, crossing over the wooded and prairie plains, which,
"though not fully explored, are sufficiently well known to insure the unusually favorable
character of the country for the construction of a railway," reaches Seattle, the best port on the
ea t side of Puget sound.
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From the Rocky mountains to Seattle, wood, stone, and other ht~ilding materials, are found
along the line of the. route, or at points so accessible to it, that it may be considered well supplied with them throughout.
'rhe information upon the character of the soil upon the route does not admit of satisfactory
conclusions to be deduced. It is sufficient, however, to show that in this latitude, as in that
of the Arkansas, the uncultivable region begins about the 99th meridian. Immediately under
the Rocky mountains the soil improves, probably from the mountain wash. The tertiary and
cretaceous formations extend, in these latitudes, from about the 97th meridian to the eastern
base of the Rocky mountains, and, under the meteorological conditions found in this space,
are unsuitable for agricultural purposes. There are_some very limited exceptions to this general character in portions of river bottoms. These tertiary formations in the arid regions of
Asia and Africa form the great deserts of those countries.
The country west of the Rocky mountains to the Pacific slopes may likewise be described as
one of general sterility. The eastern portion of the Great Plain of the Columbia is represented
to be grassed; its middle and western parts almost entirely sandy, rocky, and sterile. The
mountain masses, spurs, and table-lands of the Cascade chain, ~ast of the main crest, are sterile.
There are exceptions to this general sterility in the mountain valleys, where the soil is better
constituted for fertility, and the rains more abundant; but, although portions of these are
suitable for agricultural purposes, they are better adapted to grazing. The sum of the areas
of cultivable soil in the Rocky mountain region does not exceed, if it equals, 1,000 square
miles. West of the Cascade mountains there are rich river bottoms, clay formations that are
arable, and prairies offering good grazing.
The principal favorable characteristics of this route are its low profile, low grades, and the
low elevation of the mountain passes, and its connexion with the Missouri and Columbia rivers.
'rhe reported sum of the ascents and descents is the least of all the routes; this proportion
may, however, be changed when the minor undulations are measured. The principal unfavorable features are, in construction, the tunnel required on the Rocky mountains, and the difficulty
and expense of construction from the eastern approach of the Rocky mountains to the Spokane
river, and the expense of the construction along the Columbia river, from the Dalles to near
Vancouver. These, when considered carefully, are serious objections to the route, not only in
the money, but the time, they will consume. In thickly-populated countries their construction
would be difficult and costly; situated as they are-the Rocky mountain region especially-the
difficulties, cost, and time required, are greatly increased.
The severely-cold character of the climate throughout the whole route, except the portion
west of the Cascade mountains, is one of its unfavorable features; and, for national considera- tions, its proximity to the dominions of a powerful foreign sovereignty must be a serious
objection to it as a military road.
Its cost has been estimated by Governor Stevens, by the Columbia River valley and the Cowlitz, at $117,121,000; the cost of work at eastern prices having had 25 per cent. added to it
from the Bois des Sioux to the Rocky mountains, and 40 per cent. thence to the Pacific. It
has been thought safer to add 100 per cent. to the cost at eastern prices from the eastern slope
of the Rocky mountains to the Pacific. This would swell the estimate to $150,871,000.
Should Governor Stevens have included a full eq~ipment in his estimate, $10,000,000 should
be subtracted from this sum to bring the estimate in accordance with those of the other routes,
and the cost then becomes $140,871,000.
The length of the route from St. Paul to Vancouver is 1,864 miles. The sum of ascents
and descents, as far as reported, is 18,100 feet, which will be equivalent, in the cost of working
the road, to an increr1sed horizontal distance of 343 miles: this added to the length of the
line of location, gives for equated length 2,207 miles.
From St. Paul to Seattle, by the Columbia route, is 2,025 miles, which the sum of ascents
and descents increases to an equated distance of 2,387 miles.
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The work upon this route, under Governor Stevens, embraced a wider field of exploration
than that upon any other explored, and a great amount of topographical and gen~ral information was collected in relation to the country traversed. The necessary astronomical observations were not made to determine accurately the longitudes of the several stations, a:Gd the loss
of his barometrical observations, after the completion of the field-work, left no means of revising
and verifying the profile of the route.
·
The examination of the approaches and passes of the Cascade mountains, made by Captain
McClellan, of the Corps of Engineers, presents a reconnaissance of great value, and though
performed under adverse circumstances, exhibits all the information necessary to determine
the practicability of this portion of the route, and reflects the highest credit on the capacity
and resources of that officer.
ROUTE NEAR THE FORTY-FIRST AND FORTY-SECOND PARALLELS OF NORTH LATITUDE.

About one-half of the route in this latitude, extending from the Missouri river to Fort
Bridger, on a tributary of Green river, has not been explored with a special reference to the
practicability of constructing a ;aihoad, and the reports do not contain all the details necessary to the elucidation of the subject. The information respectin_g it is to be found in the
reports of Col. Fremont and Capt. Stansbury.
Froiq Fort Bridger to Fort Reading, on the Sacramento river, tire exploration has been
macle by Lieut. E. G. Beckwith, under the appropriation for that purpose.
The route may commence on .t he Missouri, either at Fort Leavenworth, about 245 miles
from the Mississippi at St. Louis, or at Council Bluffs, about 267 miles from the Mississippi at
Rock Island, ascend the Platte and enter the eastern chain of the Rocky mountains (the Black
Hills) by the North fork and its tributary, the Sweet Water. Another route, by the South fork
and a tributary called Lodge Pole creek, has been suggested by Capt. Stansbury as shorter and
less expensive; but the information respecting it is not sufficiently full to make further
mention of it necessary.
From the Missouri river to the entrance of the Black Hills, 30 miles above Fort Laramie,
520 miles from Council Bluffs, and 755 miles from Fort Leavenworth, the route resembles
others from the Mississippi to the Rocky mountains, and needs no special mention. Its cost
per mile will be about the same.
The route west of this point crosses many lateral streams that have cut deep ravines into
the soil, and leaves the Platte just below the Hot Spring Gap, above which it is walled in by
canons. To avoid these, the route crosses a range of hills 800 feet above the river, and descendil}g to the Sweet Water, a branch of the Platte, follows that stream to its source, where the
summit of the plateau of the South Pass (elevation 7,490 feet) is attained. The valley of the
Sweet Water is generally rather open, but occasionally it cuts through mountain spurs, forming
canons.
From the first gorge in -the Black Hills to the summit of the pass, 291 ~iles, the work will
be difficult and expensive, and is assimilated in amount to that of the Baltimore and Ohio
railroad.
From the South Pass the route follows ~own Sandy creek, a tributary of Green river, to
t~e cr.os·ing of the latter, and thence to Fort Bridger, (elev3.tion 7,254 feet,) on Black's fork,
hkew1 ·e a tributary of Green river. The amount of work on this section would be considrably le than on the preceding.
From ouncil Blu:ffi to Fort Bridger the di ·tance is 942 miles· from Fort Leavenworth
1, 72 mile .
'
Th r ute n w a cend the divide between the waters of Green river and those of the Great
•· lt lak , Y t~e valley of Blac~ . fork, or of one of its tributaries, with grades ·o f 69.5 and
4 . feet per m1le. The umm1t I a broad terrace at the foot of the Uinta mountains, and
has an lcvation of ; 7' feet. From thi p int the line descends over the undulating country
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separating the Uinta and Bear River mountains, crossing the head of Bear river, and, entering
the valley of White Clay creek at its head, follows down that stream to its junction with
Weber river.
The Wahsatch mountains now intervene between this plateau country and the Great Salt
lake, and the passage through them may be eff~cted by following Weber river, or by ascending to near the sources of the Timpanogos; and descending that stream-both being a:ffiuents,
directly or indirectly, of the Great Salt lake-the distances are about the same to their common
point on that lake.
There are canons upon both these streams. That of the Timpanogos is 10 miles in length,
and narrow, being from 100 to 300 yards in width. It is direct in its general course, but
must be bridged at several points, to avoid short curves. The sides are of blue limestone,
and will require rock-blasting at some points. The river, 30 yards wide, descends with a
powerful current, and, when most swollen, is six feet above its ordinary level.
On Weber river there are two canons. The upper is rather a gorge or defile, 8! miles long.
The mountains rise to a great height above it, and are rocky and precipitous, and much broken
by ravines. The river is winding, and it will be necessary to cross it frequently. The lower
canon, near the borders of the valley of Great Salt lake, is four miles long, direct, with an
average width of 175 yards, the stream being 30 yards wide, and impinging frequently with
great force against the base of the mountains, which, however, are sufficiently retreating to,
admit of the practicable passage of a railway.
Entering the valley of Great Salt lake from either this or the Timpanogos canon, there is
no obstacle to the construction of a railway passing by the south end of the lake, and crossing
the Jordan, Tuilla valley, and Spring or Lone Rock valley, to its west side.
By the valley of the Timpanogos, the distance from near Fort Bridger to the south end of
the' Great Salt lake, on the western side of the valley of the Jordan, is 182.55 miles; the
greatest grade required, 84 feet to the mile. The amount of work required on this section,
excepting that along the canon, will not, in the opinion of Lieutenant Beckwith, be great.
From th.e western shore of Great Salt lake to the valley of Humboldt river, the country consists alternately of mounta,ins, in more or less isolated ridges, and of open level plains, rising
gradually from the level of the lake on the east, to the base of the Humboldt mountains on
the west; that is, from 4,200 feet to 6,000 feet above the sea. West of the Humboldt mountains the country is of the same character, the plains declining until, at the west shore of Mud
lake, usually called the foot of the Sierra Nevada, the elevation is 4,100 feet.
The mountains in this space of 500 miles, (by the route travelled 600 miles,) between the
Great Salt lake and the foot of the Sierra Nevada, have a general north and south course.
Occasio_nally cross-spurs close in the valleys to the north and south, but more frequently this
isolation is only apparent. The mountains are sharp, rocky, and inaccessible in many parts,
but are low. and easily passed in others. Their general elevation varies from 1,500 to B,OOO
feet above the valleys, and but few of them retain snow upon their highest peaks during the
summer. They are liberally supplied with springs and small streams, but the latter seldom
extend far into the plains. At the time of melting snows there are many small ponds and
lakes, but at other seasons the waters are absorbed by the soil near the base of the mountains.
Grass is found in abundance upon nearly every range, but timber is very scarce-a small scattered growth of cedar only being seen upon a few ranges. East of the Humboldt mountains
the growth of cedars is more abundant, and the grass better, than to the west. The valleys
r,arely have a width ~ast and west of more than five or ten miles, but often have a large extent
north and south. They are irregular in form, frequently extending around the ends of mountains, or uniting to succeeding valleys by level passages. The greater part of the surface of
these valleys is merely sprinkled by several varieties of sombre artemisia, (wild sage,) presenting the aspect of a dreary waste. Though there are spots more thickly covered with
this vegetation, yet the soil is seldom half covered with it, even for a few acres, and is nowhere
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suitable for settlement and cultivation. Immediately west of Great Salt lake there is a plain
of mud, clay, and sand, impregnated with salt, seventy miles in width from east to west by
its longest line, and forty at a narrower part further south, thirty miles of which must be piled
for the passage of a railroad across it. A railroad may be carried over this series of valleys and
around the mountain masses, at nearly the general level of the valleys.
.
The route in this manner reaches the foot of the Humboldt mountains, a narrow but elevated
ridge, containing much snow during most of the year, and crosses them by a pass nine miles
long, about three of which are occupied by a narrow, rocky ravine, above which the road should
be carried on the sloping spurs of the mountains on the western descent; elevation of summit
6,579 feet above the sea. At the time when passed, 21st May, snow covered the high peaks
above it, and a few drifts extended into the ravines down to the level of its summit.
The descent is now made to the open valley of Humboldt river, which is followed for about
190 miles. The steepest grade proposed in the pass of Humboldt mountain is 89 feet per mile
for eight miles, but this can be reduced by gaining distance to any desirable extent.
The Humboldt · river, as described by Colonel .Fremont, is formed by two streams rising in
mountains west of the Great Salt lake. Its general direction is from east to west, coursing
among broken ranges of mountains; its length about three hundred miles. It is without
affiuents, and terminates near the foot of the Sierra Nevada in a marshy lake. It has a
moderate current- is from two to six feet deep in the dry season, and probably not fordable
anywhere 1Jelow the junction of the two streams during the melting of the snows. The valley
varies in width from a few miles to twenty, and, excepting the immediate river-banks, is a dry,
sandy plain, without grass, wood, or arable soil. Its own immediate valley (bottom) is a rich
alluvion, covered with blue grass, herds-grass, clover, and other nutritious grasses, and its
course is marked through the plain by a line of willow.
Of the three lines from the Humboldt river to the foot of the Sierra Nevada, the best is that
by the Noble's Pass road, as it avoids the principal range of mountains crossed on the line
followed a few miles south. The line followed crosses two ranges of the general character of the
Basin mountains, and reaches the foot of the Madeliu Pass nf the Sierra Nevada, on the west
shore of Mud lake, in a distance of 119 miles, and at an elevation of 4,079 feet above the sea.
In this latitude the Sierra Nevada was found to be a plateau about 5,200 feet above the sea,
40 miles in width from east to west, enclosed at these limits by low mountains, the summits
of the passes through which are 400 and 500 feet above the base. The plain is covered with
irregular purs, ridge::;, and i olated peaks, rising a few hundred feet, limiting it in a north
and outh di.rection sometimes to a space of a few hundred yards, and at others to that of ten
miles. These spurs, &c., on the eastern portion of the plateau, are sparsely covered with cedar;
on the western, heavily covered with pine.
There is no drainage from this plain, the waters of a few small streams and springs forming
gra sy ponds upon its surface. In its general features it i~ similar to the Great Basin,
excepting that as more rain falls upon it, the vegetation is comparatively luxuriant.
There are two routes by which thi plain may be reached from the Great Basin, and the
de ·cent made to the Sacramento river. That by the Madelin Pass, the more northern, is
m t probably the better of the two, and is the only one necessary to be considered. Leaving
l't~ud lake, it ascends by the valley of m ky creek for three miles, through a narrow gorge
(fr m 1 to 150 yards wide) in an outlying spur of the Sierra Nevada.
fter thi tbe route i over more open ground, varying, in degree, to the summit of the pasa e through the ea t rn ri O'e bounding the ierra evada plateau. The pa s is thus far of a
ry f: vorable character-th length of the a c nt i 22.89 miles; the difference of elevation,
1 172 £ et · the altitu e f he ·ummit, 5, 67 feet; an l the tcepe t slope i · 75 feet per mile.
The plat au being ain
i cro · · d by a nearly level line to the low ridge boundinO' it
n th we t the ummit l va i n f which, 5, 7 £> t, i attained by following a ravine valley.
The de cent to the 'acra ent along one of it· tributaries i now commenced and is at
1
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first rapid. A cut is proposed at the summit, 120 feet deep, running out to the surface at
either end, making a length of four miles, and a grade of 124 feet to the mile for 2.4 miles.
It may be preferable ·to tunnel or to cut only one-half the depth proposed. The open plain
of Round valley, on the Sacramento, is reached 15 miles from the summit, (difference of elevation 1,300 feet,) located for one-half that distance on the mountain side, which is broken by
ravines.
The route now lies over the smooth plain of Round valley for 15 miles, to the head of the
first canon on the Sacramento. This canon is a formidable obstacle to be overcome. Its entire
length is nearly 14 miles, succeeded by an open valley of similar extent, which is followed
by a second canon, nine miles in length, of the same character as the first. From the mouth
of Canoe creek, four miles below the foot of the second canon, for the space of 96 miles the
course of the Sacramento lies entirely through heavily-timbered mountains, which rise precipitously · from the river-banks to the height of from 1,500 to 2,000 feet above the stream. Its
course is very sinuous, with all varieties of curves greater than a right-angle, and is seldom
entirely straight for two miles consecutively. The construction of this portion of the route, 136
miles in length: would be one of no ordinary difficulty or expense under . the most favorable
circumstances of dense population, and the facilities of railroad construction which it would
afford. It is impossible, with the data presented, to form a reliable opinion of its probable
cost.
Seventeen miles above Fort Reading the open valley of the Sacramento is attained, over
which a railroad may be carried to the bay of San Francisco, 250 or 300 miles distant.
The distance from Fort Bridger to Fort Reading by the line of Lieutenant Beckwith's profile
is 1,012 miles; from Fort Leavenworth to Fort Bridger, 1,072 miles-making the whole
distance from Fort Leavenworth to Fort Reading, on the Sacramento, 2,084 miles, and to
Benicia 2,264 miles.
The distance from Council Bluffs to Benicia by the above route is 2,134 miles.
Using the line along which the route can be located in the Great Basin, about 103 miles
shorter than that travelled, the distances become, from Fort Bridger to Fort Reading, 909
miles; from Fort Leavenworth to Fort Reading, 1,980 miles; and to Benicia, 2,161 miles.
The distance from Council Bluffs to Benicia becomes 2,031 miles.
The points of supply for ties, lumber, &c., are at distances apart of 500, 300, 200, and
700 miles, as timber is only found at the eastern extremity of the route, on the Black Hills,
Wind River mountains, the Uinta and Wahsatch mountains, and. on the western slopes of
the Sierra Nevada. The scattered growth of cedar upon the Basin mountains may, perhaps,
be found available for ties.
Should the coal-beds of Green river prove to be of such quality and extent as to admit of
being profitably mined, the points of supply of fuel-the same as those just designated for
lumber-will be importantly increased. Coal may then be had. for nearly the cost of mining
it at the eastern terminus of the road, for cost of mining near its middle, and at its western
terminus for the cost of mining, and freight to that point from Puget sound.
Fuel for working-parties will generally be found contiguous to the route.
The winter climate is known to be severe on the plains east of the Rocky mountains in
this latitude. That it is more severe, and of long duration, upon the great table-land of
the Rocky mountains, is to be inferred. Lieut. Beckwith found the sun had not yet begun
to melt the snow upon the terrace divide on the western border of the platea1:1., and about
1,000 feetabove it, when he crossed the form er, on the lOth April. The snow was here from
,twelve to sixteen inches deep, and had accumulated in deep drifts on the northeast slopes of
the hills and ravines . Captain Stansbury found the Uinta mountains covered with snow for a
considerable distance from their summits on the 19th August. The quantity of snow that
falls upon the great undulating plain between' Fort Laramie and Fort Bridger is not exactly
known. It is probable that no unusual difficulty may be apprehended from it on this plain,
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or on the terrace divide where crossed. by Lieut. Beckwith; but the fall of snow in the Wahsatch and other mountains is very much greater, and accumulates_ in their gorgeB, ravines,
and canons, to great depths. Apparently, Lieut. Beckwith. doe~ not. apprel:end unusual
difficulties from this cause along the proposed railroad route In this region, or In that of the
Madelin Pass.
The supply of water upon the Rocky mountain plateau must be very limited at certain
seasons of the year: the distances apart of these supplies are not given.
·
Abundant supplies of water were found by Lieut. Beckwith on the mountains of the Gre~t
Basin. The season of the year when he crossed it-the spring-was the most favorable In
this respect.
On this route, as on others, from the 98th or 99th meridian to the western slopes of the
Sierra Nevada, a· dista:nce of 1,400 miles, the soil is uncultivable, excepting the comparatively limited area of the Mormon settlement, and an occasional river-bottom and mountain
·valley of small extent.
West of the Black Hills the plains are covered with artemisia, rarely furnishing any grazing
except along the water-courses-the mountains being generally clothed, to a greater or less
extent, with grass. The barren aspect of the Great Basin has been already described. In
that desolate region there are but few and very limited areas where the conditions of soil,
water, and temperature requisite for cultivation, are found.
The features of this route, favorable to the economical construction of a railroad, are
apparent !rom the description of it which has just been given. Its unfavorable features
may be briefly described: as the costly construction, for nearly- three hundred miles along
the· Platte and Sweet Water, in ' ascending to the summit of the South Pass; in the canon of
the Timpanogos; in the two canons of the Sacramento, fourteen and nine miles in length;
and in the very sinuous course of the river, for the space of ninety-six miles, through heavilytimbered mountains rising precipitously from the stream-the cost of constructing a railroad
along which cannot be properly estimated until minute surveys are made.
Although the route passes over elevated regions, the sum of ascents and descents is the next
least after that of the 47th parallel, which is to be attributed to the table-land character of
the mountain districts.
It partakes of the character of the route near the 47th parallel, in the long and severe winters
on the plains east of the Rocky mountains and westward to the Great Basin.
The cost, as estimated in the office, from Council Bluffs to Benicia, a distance of 2,031 miles,
is $116,095,000.
The statistics of the route will be found in the table appended.
The survey of the western portion of this route by Lieutenant Beckwith, has resulted in the
discovery of a more direct and. practicable route than was believed to exist from the Great Salt
lake to the valley of the Sacramento. Since his report was made, a brief communication from
Brevet Lieutenant Colonel Steptoe, commanding the troops in Utah, has announced the discovery
of a still more direct route from Great Salt lake to San Francisco. The new portion of this
route passes to the south of Humboldt or Mary's river, and, entirely avoiding the difficulties
experienced by travellers along that stream, proceeds to the valley of Carson river, being
well supplied with water and grass. From Carson river it crosses the Si~rra Nevada by the
pa e at the head of that river, and descends to the valley of the Sacramento, being practicable
throughout for wagons.
In the ab ence of in trumental surveys affording data for the construction of profiles, no
opini n can be formed as to the practicability of this route for a railroad. Should it be found
practicabl , however, it willle en the length of the route of the 41 t parallel, and still further
i ini h it difficultie , already known to be le s than on any other route except that of the
32d , rallel.
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The general consideration that determined the position of the route to be examined near
the 38th and 39th p~uallels of latitude, was its central position geographically, it being about
midway between the northern and southern boundary lines of the United States, which is likewise the position, nearly, of the Bay of San Francisco; the two termini of the route, St. Louis
and San Francisco, being respectively in latitudes 39° and 38°, nearly. Moreover, a route
near these parallels would probably give the shortest road from the Bay of San Francisco
to the navigable waters of the Mississippi.
The exploration of the route conducted by Captain J. W. Gunnison, corps of Topographical
Engineers, commenced on the Missouri at the mouth of the Kansas, about 245 miles from the
Mi:;sissippi at St. Louis. The Kansas, and its branch called the Smoky Hill fork, ' were followed
to a convenient point for crossing to the Arkansas, the valley of this latter river having been
entered west of the Great Bend and near the meridian of 99°. The route then ascended the
valley of the Arkansas to the mouth of Apishpa creek, fifty miles above Bent's Fort; leaving
it here, and crossing to the entrance of the Rocky mountains, here called the Sierra Blanca,
at the Huerfano Butte, on the river of that name, a tributary of the Arkansas. The elevation
at this point is 6,099 feet; its distance from Westport, mouth of the Kansas river, by the railroad route, 654 miles.
Of the several passes through the Rocky mountains connecting the tributaries of the Huerfano
with those of the Rio del Norte, but one, the Sangre de Cristo, was found practicable for a·
railroad, the new and only practicable approach to this pass being explored by Capt. Gunnison.
By side location the summit, 9,219 feet above the sea, 692 miles from Westport, was attained,
and the descent made to the valley of the Rio Grande with practicable though heavy gr~des;
. and thence the grades were favorable to the vicinity of Fort Massachusetts.
The western chain of the Rocky mountains is now to be crossed in order to gain and traverse
the basins of the two great tributaries of the Colorado of the West, Grand and Green rivers.
For this purpose the valley of San Luis, an extensive, uncultivable plain, covered for the most
part with wild sage, was ascended with easy grades to Sahwatch creek, one of whose affiuents
rises in a pass of the Rocky mountains, here called the Sahwatch mountains, known by the
name .of the Coo-che-to-pa Pass.
The approach to the summit of the pass, 10,032 feet above the sea, 816 miles from Westport,
is not favorable, the pass in this part having a 'defile chanicter, overhung occasionally by
walls of igneous rock. To cross the summit, a grade of 124 feet per mile for several miles,
and a tunnel nearly two miles long, are required. The descent, with grades varying from 41 to
108 feet per mile, is by the valley of Pass creek, along which much cutting and filling will be
necessary, as the hills are cut by numerous ravines. For 16 miles before the junction of Pass
creek with Coo-che-to-pa creek, the forrp.er passes through a broken canon. After followirrg
Coo-che-to-pa creek seven miles, the valley of Grand river is attained.
The route follows the valley of this river 173 miles, then crosses the divide to Green river,
68 miles, and by the tributaries of the latter approaches the pass through the Wahsatch mountains. A tunnel three-quarters of a mile long is here required, the eastern approach to which
is by means of a grade of 125 feet per mile for 6! miles, and a descent to the west for 5 miles
of 131 feet per mile. Thence westward along the valley of Salt creek for 18 miles the grade
is 95 feet per mile, 16 miles of which is through a rocky canon, intersected by lateral streams.
The route then enters the valley of the Sevier, the exploration terminating. on this river, 86
miles further on, and 1,348 miles from Westport.
From the western border of the State of Missouri to the Rocky mountains, 650 miles, no
timber suitable for railroad purposes will be found, upon which reliance can be placed. From
the Coo-che-to-pa Pass to the Great Basin, 500 miles, there is none available on the route, and .
the nearest supplies on the mountains bordering the Great Basin are in latitudes 40° and 41° ..
3a
·
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With building-stone it is about as well supplied as the other routes. Of water there is a
sufficient supply, except between Grand and Green rivers, a distance of 70 miles, where, at
certain seasons of the year, little or none is found.
The soil west of the meridian of 99° is, under the present meteorological conditions, uncultivable, except in limited portions of river-bottoms and small mountain valleys ; these latter,
from their great elevation, being better adapted to grazing than agricultural purposes. This
description is completely in accordance with the geological formation and meteorological ·condition; the former, from the meridian of 99° west, being apparently tertiary, excepting in the
high mountain passes.
This route may be considere<l to possess, in common with that of the 41st parallel, the large
body of fertile soil in Utah Territory occupied by the Mormons, the area of which is about 1,108
square miles.
The coal field of Missouri lies at the eastern extremity of this route; -the indications of coal in
the Grand and Green River basins make it highly probable that seams sufficiently thick for
profitable mining exist there.
In regard to grade and construction, it is unnecessary to enter into any discussion of that
portion of the route from Westport to the Sangre de Cristo Pass. It presents no peculiar difficulties or advantages, but is similar to the routes of the 47th and 41st parallels.
It would appear that the Sangre de Cristo and Coo-che-to-pa Passes are practicable in grade;
but the. construction of the road through the Coo-che-to-pa Pass, and the western approach
to it, would be costly under favorable circumstances of population, &c., not only on account of
the tunnel, but of the numerous ravines that are crossed west of the pass, and the canon that
follows.
The following brief enumeration of the character and extent of the difficulties to be encountered
between the Coo-che-to-pa Pass and the Great Basin, make it evident that the route must be
considered impracticable.
From the head of the canon on Grand river, not far below the mouth of Coo-che-to-pa creek,
to the Uncompahgra river, a distance of 70 miles, the ground is cut up with deep, wide, precipitous ravines, the largest several hundred feet deep. These ravines cannot be turned near
the mountains without encountering similar difficulties, and at a cost greater than that of a
route along the river. Thus the route is forced upon Grand river, and along its canon, 60
miles in length, broken and interrupted by the deep ravines already mentioned and numerous
smaller gullies. The roadway throughout the greater part of this distance must be blasted out
ut solid rock, and these wide ravine , from 100 to 200 feet deep, where they cut through the
canon, crossed by viaducts or filling.
Then follow 50 miles to the mouth of Blue river, the construction still of a difficult and costly
t.haracter, from the canons of the river and broken nature of the ground. From Blue to Green
river is 100 miles, over which the road will require numerous bridges and culverts, and a costly
road-bed foundation of broken tone or piling over a clayey soH, which in wet weather is almost
impassable.
From Green river to the Wah atch Pa s, about 80 miles, the construction would still be
of a costly character, the country being of the same ravine and chasm-like nature as that
between the mouth of Coo-che-to-pa creek and Uncompahgra river, though on a smaller scale.
Next follow the Wah atch Pas, the work in which is difficult and expensive. The greatest
grade is 131 feet per mile; a tunnel not quite three-quarters of a mile long is requisite; and
finally, a canon 16 mile long on Salt creek, the walls of which are frequently broken by
lateral streams, give the only route along which the road can be brought, by cutting in solid
rock at very great expen e.
Th difficultie of engineering and the cost of con truction of this portion of the route from
the
o-che-to-pa Pa to evier river, in the Grea.t Ba in, a distance of about 500 miles,
would be o great that it may be pronounced impracticable; and it is evident, from the report
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of Lieutenant Beckwith, that, to use his own language, "no other line exists in the immediate vicinity of this, worthy of any attention in connexion with the construction of ~ railroad
.
from the Mississippi river to the Great Basin."
It is unnecessary, therefore, to consider the route further, or to enter into any discussion
connected with the probable practicability and c.ost of constructing and working a railroad over
other portions of the route where counterbalancing advantages are not found to compensate, in
any degree, for the enormous cost of that under consideration.
Laying aside the utterly impracticable nature of this route, the following considerations
will show its disadvantages as regards expenses of working, supposing it constructed:
From Westport to the west base of the Un-kuk-oo-ap mountains is 1,323 miles; sum of
ascents, 23,190 feet; of descents, 19,052 feet; length of equivalent horizontal line for the route,
2,123 miles.
Of the direct route from the point at the western base of the Un-kuk-oo-ap mountains,
near where the survey under Capt. Gunnison terminated, to the Tah-ee-chay-pah Pass, there
is no survey or positive information. There is every reason to belive that it is, for the most
part, a desert of the same general cparacter as oth-er portions of the Great Basin. Supposing
the route to be a straight line, with uniform descent from the Un-kuk-oo-ap mountains to
the entrance of the Tay-ee-chay--pah Pass, in latitude 35° 5', (no pass being known to be practicable to the north of it in this portion of the Sierra Nevada,) the distance will be 430 miles,
and the descent 1,830 feet; the equated horizontal distance, 464 miles.
From the entrance of the Tay-ee-chay-pah Pass to San Francisco is 326 miles; sum of
ascents, 1,308 feet; sum of descents, 4,608 feet; equated length, 440 miles. .Adding these
together, with the equated distance from the mouth of the Kansas to the west base of the
Un-kuk-oo-ap mountains, we have the total equated distance from Westport to San Francisco,
3,027 miles-the length of the straight- horizontal line_, which supposes no obstacle to be
avoided, being only 1,500 miles.
The distance from Sevier river to Great Salt lake is 120 miles; sum of ascents and descents,
1,600 feet; equated distance, 150 miles; thence to Benicia, by the route near the 41st parallel,
explored by Lieut. Beckwith, is 872 miles; sum of ascents and descents, 15,200 feet: making
the equivalent horizontal line 1,160 miles; which added to the equated distance from Westp~rt to Sevier river, 2,050 miles, we have a total of 3,360 miles, as the equated distance by
this route from Westport to Benicia.
Neither in soil, climate, productions, population, nor in any other respect, does it possess
advantages superior to other routes favoring the construction and working of a railroad.
The exploration of this route, conducted by Capt. Gunnison, of the Corps of Topographical
Engineers, exhibits the high professional skill and sound judgment which characterized. that
officer. The extensive and reliable information which he collected, and the exact manner in
which his operations were conducted, up to the period when he lost his life in the discharge of
his duty, show how thoroughly he would have completed the task he had commenced, and
how great a loss the service sustained in his untimely death. Several of his civil assistants
fell with him, and the charge of the survey devolved upon Lieut. Beckwith, of the artillery,
who has made, from the field-notes left by Capt. Gunnison, a thorough report of his explorations. Satisfied of the impracticability of the line he had traversed, Lieut. Beckwith commenced an exploration eastward from the Great Salt lake, to connect that position with the
line of the 41st parallel, and then returning to Salt lake, continued the survey westward to
the waters of the Pacific. This work, in all its parts, has been well done, and the topography
well represented. More than ordinary credit is due to this officer, as the task performed by
him was not in the line of his usual duties, and was executed without the aid of assistants, and
with the means left to the party after a season of field operations.
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The general features which have determined the position of this route, the exploration
of which was conducted by Lieut. A. W. Whipple, Topographical Engineers, are the extension, west and east, of the interlocking tributaries of the Mississippi, the Rio Grande, and the
Colorado of the West. It would appear to possess also a greater yearly amount of Tain than
the regions immediately north and south of it-and, as a consequence, a better supply of fuel
and timber.
Commencing at Fort Smith, on the .Arkansas river, about 270 miles from the Mississippi
at Memphis, the route, as far as the Antelope Hills on the Canadian, a distance of 400 miles,
may follow either the valleys of the Arkansas and Canadian, or a shorter line perhaps, but
over more ground, south of the Canadian, this latter route branching again, and following
either/the valley of the Washita, or the dividing ridge between it and the Canadian.
From the Antelope Hills the route continues along the bottom of the Canadian, on the
right bank, to the mouth of Tucumcari creek, about 250 miles, and ascends by the valley of
Tucumcari, or by that of Pajarito creek, to the dividing-ridge between the Canadian and the
Pecos rivers, elevation about 5,543 feet, and enters the valley of the latter. It follows this
valley until, by means of a tributary, it rises to the high table-land, or basin, lying east of
the Rocky mountains, elevation about 7,000 feet, crosses the elevated Salinas basin, 30 miles
wide, th.e lowest point being 6,471 feet, and gains the divide in the Rocky mountains, elevation about 7,000 feet; from which point it descends to Albuquerque, or Isleta, on the Rio '
Grande, through the San Pedro Pass ; or it may descend to the Rio Grande by the valley
of the Galisteo river, north of Sandia mountain. A third route is indicated along the valley
of the Pecos to its headwaters; thence to an affiuent of the Galisteo; and thence, as before,
to the Rio Grande.
Isleta, on the Rio Grande, is 854 miles from Fort Smith, and 4,945 feet above the sea.
Crossing the ridge separating the Rio Grande from the Puerco, the route follows the valley
of its tributary, the San Jose, to one of its sources in a pass of the Sierra Madre, called the
Camino del Obispo; at the summit, (elevation 8,250 feet,) a tunnel three-fourths of a mile long,
at an elevation not less than 8,000 feet, is required, when the descent is made to the Zuni
river and near the Pueblo of Zuni; the route then crosses, over undulating ground, to the
Puerco of the Wfl t, at the Navajo spring.
Another route acros the ierra :Madre, about twenty miles further north, was examined by
Mr. Campbell, which i apparently far more favorable. The profile, however, is not from
reliable instrumental examination. The height of the summit is about 7, 750 feet above the sea.
The Puerco of the West head in this pas , and the route follows the valley of this stream,
(intersecting the other line at Navajo spring,) to its junction with the Colorado Chiquito; then
the valley of that stream to the foot of the southeastern slopes of the San Francisco mountains,
elevation 4, 775 feet; di tance from Fort mith 1,182 miles, and from the crossing of the Rio
Grande 328 miles. Here it a cend to the dividing ridge between the waters of the Gila on
the outh, and of the Colorado of the We t on the north, and continues (or nearly so) upon it
for about 200 miles, to the .Aztec Pa , elevation 6,281 feet; distance from Fort Smith 1,350
miles. The highe t point reached upon this undulating ridge is 7,472 feet, at Leroux's
pring, at the foot of the an Franci c mountain. From the Aztec Pass, the descent to
the olorado of the We t i made by a circuitous route northward along valleys of its tributarie , the large t and la t b ing Bill illiams's fork, the mouth of which, on the Colorado,
i 1 ,~22 mile from Fort • mith, and at an elevation above the sea of about 208 feet.
The olorado i now a cende 34 mile , when the route, leaving it at the Needles, follows
what wa erroneou ly ·uppo ed to be the valley of the Mohave river, but which proved to be
rce wa in an elevated ridge, which probably
the valley of a stream, dry at the time, wh s
divides the Great Ba in fro the waters of the 10lorado. The summit having been attained,
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at an elevation of 5,262 feet above the sea, the descent is made to Soda lake, the recipient at
some seasons of the waters of the Mohave river, 1,117 feet above the sea, with an average
grade of 100 feet to the mile for 41 miles-the steepest grade yet required on this route. From
Soda lake the ascent to the summit of the Cajon Pass, elevation 4;179 feet, in the Sierra
Nevada, is made by following the valley of the Mohave river. The summit of this pass, by
the line of location, is 1, 798 miles from Fort Smith, and 242 from the point of crossing the
Colorado. Here a tunnel of 2! or 3T41r miles through white conglomerate sandstone is
required, descending to the west with an inclination of 100 feet to the mile, which grade
will be the average for 22 miles into the valley of Los Angeles, if the broken character of
the hills should be found, upon careful examination, to admit of such side location as would
reduce to that degree the natural grades varying between 90 and 171 feet per mile. Thence
to the port of San Pedro the ground is favorable for location.
The principal characteristics of this route, in comparison with others, are, probably, its
passing through or near more numerous cultivable areas, its more abundant natural supply
of water as far west as the Colorado, and the greater frequency and extent of forest growth
on the route between the Rio Grande and the Colorado. These two latter characteristics
entail a third, however, of an unfavorable nature-the large sum of ascents and descents.
Near the meridian of 99° the change from fertile land to unculti vable is complete, excepting
in the river bottoms, which are more or less fertile. Some portions of the upper valley of the
Canadian, the upper valley of the Pecos, the valleys of the Rio Grande, Zuni, Colorado
Chiquito, ~ san Francisco, Colorado of the West, and its tributaries, possess a fertile soil,
requiring generally irrigation to make it productive. That portion of the southwest corner of
the Great Basin traversed by this route, and over which the explorations of Lieut. Williamson
also extended, is well constituted for fertility, its barrenness resulting from the absence of rain.
Generally the uncultivable plains have an abundance of nutritious grass, though there are
extensive tracts where little or none is found.
The route may be considered sufficiently well supplied with good building-stone, since sandstones suitable.for the bridge-building required are reported to exist in the generally soft trias
formation, extending from Delaware mountain, on the Canadian, to the Rocky mountains,
a distance of 600 miles.
Forest growth, furnishing timber of size suitable for ties and lumber for railroad uses, is
found in the following localities: continuously on the route east of longitude 97°; in or near the
Pecos valley; in the Rocky mountains and Sierra Madre; in the Mogollon mountains, (south
of the route,) in which the Colorado Chiquita and some of its tributaries rise; on the slopes of
the San Francisco mountain; and continuously, with short intervals, for more than 120 miles;
and on the Sierra Nevada. The distances apart of these points of supply are respectively 540
miles, 100 miles, 150 miles; from the Sierra Madre to San Francisco mountain, 250 miles;
then for a space of about 120 miles the supply may be considered continuous; thence' to the
Sierra Nevada, 420 miles. If the road be built from the two termini, the greatest spaces over
which ties, lumber, &c., must be brought by it are 400 and 500 miles. The route, therefore,
in comparison with others, is favorably circumstanced in this respect.
The same localities will supply fuel; and, in addition, the coal-nelds of Delaware mountain
will furnish the eastern portion of the route where wood cannot be economically used. It is
reported that coal exists in several localities in the Rocky mountains, both east and west of the
Rio Grande, near this route, but there is no positive and reliable information that it has
been found in sufficient quantities for profitable mining.
The route for 540 miles east of the Sierra Nevada must receive its fuel from the ports of
the Pacific.
Over portions of this route, as upon all others, no fuel whatever, not even sufficient for
working parties, will be found. The greatest distauce over which this total absence of
fuel exists, is between the Colorado and Mohave rivers, 115 miles.
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The exact distances over which water is not found at certain seasons ~re not s~ated.
Between the 100th meridian and the Pacific there are spaces destitute. of It, w~ere, from
the known character of the geological structure, there is no doub~ that suffiCient supplies can be
obtained either by deep common wells, artesian wells, or reservous.
.
These more abundant supplies of timber and water, west of the Rw Grande, are attained
at the expense of great elevation and somewhat rugged ground:
.
.
.
The Galisteo P ass in the Rocky mountains, and the passes In the S1erra Madre, bmng wide
openings, or valleys, rather than mountain passes, no difficulty need b.e apprehended from
snow, even if it fell to greater depths than those known; over the remainder of the route no
difficulty from this cause is to be met with.
The sum of the ascents from San Pedro to Fort Smith is 24,641 feet; of descents, 21,171
feet; equivalent, in the cost of working the road, to an increased horizontal distance of 924.5,
which added to the length of the line of location, 1,892 miles, gives for length of equated distance 2,816 miles.
The general features of the country indicated lines for examination at p10re than one point,
which will probably greatly improve the route by reducing the ascents and shortening distances ..
The party was, however, unable to examine them.
The heaviest grades that will probably be required on the route from Fort Smith to San
P edro, do not equal those in use on the Baltimore and Ohio railroad.
The description of the topographical features of the route is not sufficiently minute to enable
one to form a satisfactory opinion of the difficulties of ground to be encountered, and, consequently, of the probable cost of the formation of the road-bed.. Lieut. vVhipple assimilates
the several portions of the route to roads already built, possessing, as nearly as possible, similar
features and difficulties.
Four hundred and eighty (480) miles of the route are assimilated to the Hudson River railroad, 151 miles to the Worcester and Albany railroad, (Western railroad,) and 374 miles to
the Baltimore and Ohio railroad-making 1,005 miles assimilated to railroads among the most
costly that have been constructed in the United States.
The impression given by the description of the route in the report induces the opinion that
the ground is more favorable than the comparison of Lieut. Whipple supposes.
Assuming this assimilation to be correct, and bringing the estimate to a uniform standard
of increased cost over eastern prices and of equipment, the estimated cost of the route from
Fort Smith to San Pedro becomes $169,210,265.
This estimate is believed to be, as above stated, in excess; but the data for reducing it have
not yet been reported to the department.
Should it be desired to reach San Francisco by the Tulares and San Joaquin valleys, the
route should leave the Mohave valley some 30 miles before reaching the entrance to the Cajon
Pass, 1, 768 miles from Fort Smith-elevation about 2,555 feet-and proceed across the southwest corner of the Great Basin towards the Tah-ee-chay-pah Pass, reaching its entrance at an
elevation of 3,300 feet, in a distance of about 80 miles. The route from this point is coincident
with- that hereafter described for the 32d parallel.
The sum of ascents from San Francisco to Fort Smith, by the route. from Mohave river to
Tayee-chay-pah Pass, is 25,570 feet; of descents, 25,100 feet; the equivalent in miles of horizontal road is 963 miles, which added to the location-distance between those two points, 2,174
miles, gives for equated length of road 3,137 miles.
The exploration of the route by Lieut. Whipple, and his report thereon, are entitled to
the highe t commendation, for the completion of the work in all its parts, the full and exact
ob ervation which he made for the determination of longitudes and latitudes, and the wide
range of cienti:fic re earch which he instituted into all the collateral branches connected with
the ue tion which hi expl ration was designed to solve.
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Among the considerations which determine the general position of the route near the 32d
parallel, are the low elevation of the mountain passes in this latitude, and their favorable
topographical features, as well as those of the table-lands, extending over more than 1,000 miles of the route; the favorable character of the surface generally, on the route, by which the
most costly item of construction in railroads, the formation of the road-bed, is, in a great
measure, avoided; the shortness of the line, 1,600 miles, from the navigable waters of the Mississippi to the Pacific, and the -temperate climate on the elevated portions in this southern
latitude.
The explorations made upon this route are, from Preston, on Red river, to the Rio Grande,
by Capt. John Pope, Topographical Engineers; from the Rio Gr~nde, near Fort Fillmore, to
the Pimas villages, on the Gila, by Lieut. John G. Parke, Topographical Engineers. From
the Pimas villages to the mouth of the Gila, the reconnaissance in New Mexico and California
of Major W. H. Emory, Topographical Engineers) in 1846, has been used; and from the
mouth of the Gila to San Francisco, the exploration of Lieut. R. S. Williamson, ·Topographical
Engineers, has furnished the data.
Fulton, on the Red river, about 150 miles from the Mississippi, may be considered the
eastern terminus of the route, although the examination of Capt. Pope extends only to Preston, 133 miles further west. A direct line from Fulton to the point on the eastern borq.er of
the Llano Estacado selected by Capt. Pope for crossing it, would give more favorable ground
than that traversed by him between Preston and this point; the latter in a distance of 352 miles
gives generally easy grades and cheap construction through a country alternately wooded and
open, abundantly supplied with water and fuel, and with forest growth suitable for ties and
lumber for two-thirds of the length. From Fulton to the eastern border of the Llano Estacada is 485 miles, 370 of which are wooded.
The exploration of Capt. Pope comprised three distinct belts of country, the first of which
has been just described above. The second is the Llano Estacada, whose mean elevation is
4,500 feet, the s~ooth surface of which along the route proposed, 125 miles from the eastern
border to the Pecos river, presents in this respect great facilities for the construction of a
railroad. It is, however, at certain seasons of the year destitute of water, is scantily supplied
with grass, and not a ·single tree is to be seen upon it. Its geological formation is such as to
render the success of obtaining water by artesian wells, at moderate depths, highly probable.
During, and for some time subsequent to the rainy season, there are here, as on most other
arid plains, numerous ponds, the contents of which might be collected in reservoirs; but the
distance from the Colorado Springs to the Pecos, 125 miles, is not so great as to form a serious
obstacle to the working of a railroad.
· Between the Pecos and the Rio Grande, 163 miles, three mountain chains rise from the
table-lands, the Guadalupe, Hueco, and Organ mountains. The Guadalupe mountain is
crossed without a tunnel, elevation of summit 5, 717 feet, and with a grade of 108 feet to the
mile for 22 miles. A high viaduct and heavy cutting and filling for three miles near the
summit, form the costly and difficult part of the pass. The Waco Pass is still more favorable, the greatest grade being about 80 feet to the mile; the elevation of the summit, 4,812
feet. The Organ mountain is turned just before reaching the Rio Grande at Molino and El
Paso.
A peculiarity of the mountains in the western part of the continent, in this and other latitudes, is, that they have no intervening deep secondary valleys between the main chain and
the plains. Over the usually uniform and a_mooth surface of these last, the general elevation
of which, between the Pecos and the Rio Grande, is from 4,000 to 4,500 feet, the valley of the
Rio Grande is attained near Molino, at an elevation of 3,830 feet, and at a distance of 787
miles from Fulton.
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The region between the Rio Grande and the Pimas villag~s on the Gila, jus~ a?ove which
point the latter leaves the mountain region, may be descnbed as .a great plain, Interrupted
irregularly and confusedly by bare, rugged, abrupt, isolated moun~ams
short r~nges, around
or through the passes in which a railroad may be constructe~ with q~Ite pr~c~ICa~le .grades.
The mean elevation of this plain, or series of basins into whiCh the ndge~ divi~e It, IS about
4 100 feet· the mean elevation of the summits of the passes through the ndges Is 4, 700 feet,
' highest,' through the Chiricahui range, being 5,180 feet. Except through the passes, the
the
surface is so smooth as to require but little preparation to receive the superstructure of a railroad· and even in the two most difficult of the passes, the natural slope of the ground may be·
used 'for a railroad until the construction of the road reduces the cost of materials and supplies
to the lowest rates. In one of these two passes (the Chiricahui) the steepest natural slope is
194 feet per mile for 2!- miles. In the second pass the steepest -natural slope is 240 feet per
mile for three-fourths of a mile. Both these grades are within the power of a thirty-ton engine,
carrying 200 passengers and baggage.
In one case deep cutting in rock, or a tunnel near the surface, at the summit, with heavy
side cutting and high embankments for short distances; and, in the other, a short cut of 60 feet,
probably through rock, are proposed by Lieut. Parke, to attain grades of 46 feet and 90 feet ·
per mile, or less by increasing distance.
The great difficulty experienced in crossing this district is in the long distances over which
no w~ter is found at certain seasons. The survey by Lieut. Parke was made during the dryest
season of the year, and, irrespective of the springs found at intermediate points, the whole
distance between the two rivers, Rio Grande and Gila, may be divided into five spaces, varying
from 80 to 53 miles in length, at the termination of which large permanent supplies of water
are found at the most unfavorable season of the year.
These spaces and points areFrom the Rio Grande to the Rio Mimbres ................ ~ ....................................... 71 miles.
From the Rio Mimbres to the stream of the Valle de Sauz ............... ._.................... 72 "
From the Vaile de Sauz to the San Pedro......................................................... 80 "
From the San Pedro to Tuczon ...................................................................... 53 ''
From Tuczon to the Gila.............................................................................. 79 ''
Not counting the stream of the Valle de Sauz, the distance from the Rio Mimbres to the San
Pedro is 152 miles; which distance is not so great that railroad trains could not cross it
without water, special arrangements having been made for the purpose. But t~is is the worst
aspect of the case. At other seasons the supply of water is more abundant, and lakes and
ponds are formed upon the plains, which may be drained into tanks; and the geological
formation is such as to indicate the existence of sufficient supplies of water beneath the surface,
which may be brought to it by artesian wells.
·
The line proposed by Lieut. Parke leaves the Rio Grande near Fort Fillmore, 35 miles
from Molino, between which points the river, where confined to one channel, is about 300
yards wide, crosses the district just described, and enters the valley of the Gila, near the Pimas·
village , the elevation above the sea being 1,365 feet. The route then follows this river to its
junction with the Colorado, a distance of 223 miles, with a general slope of 5.6 feet per mile.
The Gila, in this di tance, :flows through a plain with occasional mountains, ridges, and
peak ; its valley is highly favorable to cheap construction from its generally smooth surface,
an from not being liable to freshets.
·
rom the point now attained, the nearest port in our territory is San Diego, but the passes
f the intervening Coa t range are very difficult, if not impracticable, and the route is forced
northwar to the an orgonio Pass, which is much the most favorable of the passes in the ·
a t range explored y Lieut. Williamson for thi route. It is an open valley, from two to
five mile wi e, the urface m th and unbrok en , affording, in its form and inclination, every
facility to the buil inO' of a railroa . Th entrance of this ass is 133 miles from the mouth
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of the Gila, in a straight line over the Colorado desert, a smooth and nearly horizontal plain,
requiring but little preparation for the superstructure of a railroad. Thirty-five miles of this
is a gravel plain; the remainder is alluvial soil, which only needs irrigation to be highly
productive. On this latter soil, water is found at a depth of 30 feet.
The steepest natural slope, in ascending to the summit of this valley pass, (elevation 2,808
feet,) is 132 feet per mile for two miles.
San Diego and San Pedro can be reached by lines of about equal length from the San
Gorgonio Pass. To the former, the first section of the route to San Luis Rey (about 75 miles
long) would pass through a country generally favorable to the construction of a railroad,
being a plain with numerous hills from 500 to 1,000 feet high, irregularly distributed on
its surface, between and around which a road may be carried with favorable grades. Betwe~n
San Luis Rey and San Diego, however, about 40 or 45 miles, the coast is cut into numerous
deep intricate gullies by the drainage of the plain.
To San Pedro, about 125 miles, the route lies almost wholly over the same description of
ground as that constituting the first section of the San Diego route, and avoids the obstacles
presented by the second. It is, therefore, assumed that the terminus of this route should be at
San Pedro, the point which it has now reached. It may, however, be proper to remark that
San Pedro is an open roadstead, and would require the construction of a breakwater to constitute
it a safe harbor.
From the report of Capt. Pope, it would appear that the belt of fertile land which lies on
the west side of the Mississippi throughout its length, extends on this route nearly to the
headwaters of the Colorado of Texas, in about longitude 102°-that is, about three degrees
further west than on the more northern routes. The evidence adduced in support of this opinion
is not, however, conclusive; and, until it is rendered more complete, the fertile soil must bP
considered in this, as in other latitudes, to terminate about the 99th meridian. Thence to the
Pacific slopes the route is over uncultivable soil, though generally grassed, the exceptions being,
as on the route of the 35th parallel, in portions of the valleys of the Pecos, Rio Grande, Gila,
and Colorado of the West. The table-lands and mountain slopes are usually well covered wit!l
grama-grass, and in New :1\j:exico have supported immense herds of cattle. There are exceptions to this, however, on the greater portion of the Llano Estacado, on portions of the plains
between the Rio Grande and the Gila; and (comprised in that space) from Tuczon to the Gila,
80 miles, there is no grass on the route travelled, nor is it to be .found on the Lower Gila
valley; occasional patches of bunch-grass only being found on the plain, and a species of
grama-grass sometimes upon the mountain sides. No grass is found on the Colorado desert,
135 miles along the line of location.
The length of the route through this generally uncultivable soil is 1,210 miles. Upon
descending from the summit of the San Gorgonio Pass, on the route to San Pedro, the
soil is fertile, and either well watered or can be irrigated.
The climate throughout the route is salubrious, the heat due its southern latitude being
moderated by the elevation of the table-lands. On the Colorado desert it is torrid, but not
unhealthy, and much of the country west of the Sierra Nevada and Coast range is celebrated
for health and agreeableness.
The principal characteristic of this route is the great extent of high, arid, smooth, and
nearly horizontal table-lands which it traverses, reaching an elevation of 4,000 feet upon
the dividing ridge between the Brazos and Colorado rivers of Texas, near which elevation it
continues until it descends from the pass of the Sierra de Santa Catarina to the Gila river, a
space of nearly 600 miles. The elevation at the summit of the Llano Estacado is 4, 700 feet,
and in the passes of the Guadalupe and Hueco mountains, east of the Rio Grande, 5, 700 and
4,800 feet, respectively. Between the Rio Grande and the Gila, the greatest elevation, which
is twice attained, is 5,200 feet; the mean elevation, before the descent to the Gila is commenced, being 4,100 feet. From the eastern edge of the Llano Estacado to the pass of San
4a
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Gorgonio, 1,052 miles, the route crosses three rivers, the Pecos, the Rio ~rande, and t~e
Great Colorado of the West. The peculiar featur6S of the arid region over wh1c~ the route hes
from the eastern edge of the Llano Estacada to the summit of the San Gorgonw Pass, prove,
when closely examined, to be most favorable to the constructi'on of a railroad, ~ince they obviate
to a great degree the necessity of the most costly item of railroad constructwn,. t~e preparation of the road-bed for the superstructure; this preparation, with few and hm1ted exceptions, throughout a distance of about 1,000 miles, having been already made by nature. This
item amounts to from one-half to three-fourths of the whole cost of a railroad. Draining and
ballasting are also dispensed with at the same time. Over the remaining portions of the route,
the ground is generally favorable to the construction of the road-bed. The mountain passes are,
of their kind, highly favorable, those west of the Rio Grande requiring no difficult engineering
for location throuO'h them and but little rock excavation or expensive embankment and sideo
'
cutting. The Guadalupe and Hueco Passes are more difficult.
The most unfavorable supposition for supplies of ties and lumber for the construction of
that portion of the route between the eastern limit of the Llano Estacada and the summit of the
San Gorgonio Pass, 1,052 miles, is that they are to come from either end of the road, from 300
miles east of the Llano Estacada, and from the port of San Pedro on the Pacific, 1,400 miles
apart.
It is supposed that the road is to be built from both ends, in sections not greater than 50
miles each, and made to aid in building itself, transporting its own material, &c., so far as
the proper adjustment of economy of time and means will admit; this would bring the mean
cost of lumber over this distance of 1,052 miles to $52! per 1,000 feet, and the mean cost of ties
to $1,760 per mile.
The worst case having been examined, it remains to be said that ties and lumber can be
obtained on and near this portion of the route from the Guadalupe and Hueco mountains,
from the headwaters of the Rio Mimbres, from the Pinal Lleno, from the Salinas river (tributary of the Gila) and headwaters of the San Francisco, and from the San Bernardino mountains of the Coast range; which sources of supply, the length apart of the most distant being
500 miles, may 'be found to materially obviate the necessity of tr~nsporting lumber from the
two ends of the road.
The coal of the Brazos and that from Puget sound may be used over the 1,200 miles from
San Pedro, to within 200 miles of the Brazos, at a mean cost per ton of $16.
The portions of the route where unusual means must be resorted to for supplies of water,
have already been pointed out. Under the most unfavorable suppositions, the cost per mile,
over these portions, of obtaining water by artesian wells, will not probably exceed $1,000,
an expenditure greatly overbalanced by the saving in road-bed formation, from the regularity and smoothness of surface of the arid regions.
The mode and probable co t of obtaining water at short distances in these dry regions,
by artesian well , re ervoirs, and deep common wells, are discussed in the accompanying
detailed report . The practicability of the method by artesian wells is now being subjected to trials.
If thee hould fail, of which, however, in the Llano Estacada, there is little probability,
the permanent tream and large prings are sufficiently near for the purposes of a railroad ;
and ince it con truction over the e districts will require small working parties) the expense of
supplying th m with water and fuel, when nece ary, will not l~rgely increase the cost of construction. It i pro able that the region between the Rio Grande and the Gila, 350 miles
by the route explored, i more arid than corre paneling region on the more northern routes,
but the con truction of work of an unu ual kind on railroad for supplies of water, are as
es ential on all these routes as upon that now under con ideration.
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The length of this route from Fulton to San Pedro is....................................
The sum of the ascents and descents ..........................................................
To overcome which is equivalent, in the cost of working the road, to traversing a
horizontal distance of 621 miles; and. the equated length of the road is.........
Tl1e estimated cost is .........................................................................-......

1, 618 miles.
32,784 feet;
2,239 miles.
$68,970,000

-----

EXTENSION OF THE ROUTE OF THE THIRTY-SECOND PARALLEL TO SAN FRANCISCO.

For a connexion with the Bay of San Francisco, the most direct route from the San Gorgonio Pass would be through one of the passes leading from the plain of Los Angeles to the
valley of Salinas river. The practicability of these passes is yet to be determined, and an
exploration is now being made for this purpose. With the information now possessed, the
Bay of San Francisco must be reached by crossing the Coast range to the Great Basin,
passing over its so.u thwestern extremity, then crossing the Sierra Nevada and descending to
the Tulares valley.
The best pass by which to reach the Great Basin is the " New Pass," made known by
Lieut. Williamson's explorations.
,
Descending from the summit of the San Gorgonio Pass to the town of San Bernardino, 24 or
25 miles distant, with natural slopes less than 80 feet per mile, excepting for 1.3 mile, where
the slope is 127 feet per mile, the route to the Mission and Low Pass of San Fernando (about
100 miles from the summit of San Gorgonio) is over a country giving gently undulating
grades, and in other respects favorable to construction, in fertile soil, building-stone, water,
and fuel.
The San Fernando Pass is about eight miles through. Its summit has an elevation of 1,949
feet. A tunnel is required one-third of a mile long, through soft sandstone, 203 feet below
the summit. An ascent of 620 feet is made on the south side, with grades of 155 feet per mile
for four miles along the natural slopes, which cannot be reduced by side location without great
expense, and a descent of four miles of 115 feet per mile, with heavy side-cutting in earth on
the north side. The ascent to the New Pass in the valley of Santa Clara is now begun, and
with a cut of 50 feet for a short distance at the summit in drift, the summit is attained in 29
miles over natural slopes without side location, and with grades ~arying from 55 to 105 feet
per mile. For the space of one mile on the ascent, the mountains close in precipitously, and
the streams wind abruptly; and it may be necessary here to cut two or perhaps three short
tunnels, from 100 to 300 · feet long, through slaty granite. The elevation of the summit is
3,164 feet. Descending to the Great Basin, cutting and filling will be required for two or three
miles to adjust the natural slope to the grade west of the summit. After that, and until
descending into the Tulares valley by the Tah-ee-chay-pah Pass, a distance of about 70 miles,
the ground will require little preparation for the superstructure. 'J.lhe lowest level descended
to in the Great Basin is about 2,900 feet.
The Tah-ee-chay-pah Pass, first explored throughout by Lieut. R. S. William-son, is the most
favorable in this part of the Sierra Nevada. Its summit is a nearly horizontal prairie for 7!
miles. The elevation of its entrance from the Great Basin is 3,300 feet, from which the
natural slope ascends at the rate of 22 feet to the mile for 12 miles, then at 80 feet per mile
for 9 miles, to the prairie summit.
The descent to the Tulares valley is 15i miles by the natural slopes, which vary from 153 to
192 feet P.er mile, a side location in earth-cutting giving an average grade of 144 feet per mile ·
for 17 miles, which may be reduced still further by an extension to 21 miles-the_Tulares valley
being entered at an elevation of 1,489 feet. There are two intervals of 13 and 17 miles in the
Great Basin where there is no water. Artesian wells here, as in the similar formations between
the Rio Grande and the Gila, will probably reaeh supplies at moderate depths. Deep common
wells may be successfully resorted to.
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The natural lopes of the three passes just considered are within the power of a 30-ton engine
with a load of 200 passengers, each with 100 pounds of baggag~.
·
20-t on engmes
·
use d , and that they carried the maximum .loads. adapted to the other
Supposing
portions of the road, where the greatest grades are 40 feet to the m:le, It would be necess~ry
to divide this load into three parts to pass a grade of 150 feet per mile j .and the ~rades bemg
brought to that, its disadvantage consists in the expense of two additiOnal engines worked
through the passes.
. .
From the head of the Tulares valley, the navigable waters of the Bay of San Francisco may
be reached in several ways.
The eastern side of the Tulares and San Joaquin valleys is intersected by numerous streams
from the Sierra Nevada. The western is bounded by the Coast chain) and has few streams.
That part of the Tulares valley between Kern and San Joaquin rivers, a spac~ of 150 mil~s,
having a soft alluvial soil, is, at certain seasons, miry; a road, therefore, extending through It,
should keep near the foot-slopes of the mountains. From the Tah-ee-chay-pah Pass to the best
point of crossing Kern river, 21~ miles, the route passes over a dry, dusty plain, destitute
of water and fuel, the soil of which is not well constituted for fertility.
From the crossing of Kern river to the second crossing of the San Joaquin, near Grayson's,
the numerous river-beds or bottoms should be crossed on piles, the spaces varying from 50 to
300 feet-the greatest width to be spanned not exceeding 100 feet. From Tah-ee-chay-pah Pass
to the Straits of Martinez, the location distance would be 288 miles. The most direct route
to San Francisco from the Tah-ee-chay-pah Pass will be found through one of the passes known
to exist in the mountain range separating the Tulares and San Joaquin valleys from those of
the Salinas and San Jose rivers. The distance through it is about 10 miles; the elevation
of the passes about 600 feet. From Tah-ee-chay-pah Pass the route should cross to the western
side of the Tulares valley, around the head of the lakes, and enter the Salinas valley as soon as
practicable.
The soil of the Tulares valley, north of Kern river, and of the San Joaquin valley, is well
constituted for fertility, and needs merely the proper amount of water to be highly productive.
Sufficient water and fuel for working parties can be found at convenient distances on this section,
(excepting where it crosses the Great Basin, and approaqhing Kern river; the amount of
deficiency on these portions having been already given.) Lumber and good building-stone
are found at various points in the mountains, accessible from their foot-slopes. For fuel for
locomotives, the coal of Puget sound and Vancouver's island must probably be depended upon.
The topographical features of this extension of the route are, with the exception of the mountains, favorable to cheap construction. The mountain passes are likewise of a favorable character,
their only objectionable feature being their high grades. The nature and extent of this objection
has been already tated, and, it is seen, is not serious.
From Fulton to San Francisco the distance is 2,039 miles; the sum of the ascents and descents
42,008 feet, which is equivalent to 795 miles; and the equated length of the road is 2,834
miles; the estimated cost is $93,120,000.
To Lieut. Williamson, assisted by Lieut. Parke, was intrusted the survey of a route from
the Bay of San Francisco to the junction of the Gila and Colorado rivers, connecting with the
port of 'an Pedro and San Diego on the one side, and on the other with the most practicable
mountain pa e . His work has been thoroughly and handsomely executed, presenting much
new an valuable information of the mountain passes on the southern portion of the Sierra
Nevada and C a 't range. The geol gical examination, made under his orders, is highly
creditable an<l in tructive.
The examinati n f the iddle .·ection of the route of the 32d parallel, by Lieut. Parke,
wa · ,. ·ry thorough anu highly reditable, though executed with small means; anu his report
·cry. uti ..fac orily ·xhihit. h ·h ra-t r an l . ntial ~ atures f the country over which he
a ·ed. The scientific labor f he b un ary ur ey, which had been previou ·ly performed in
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this region, rendered it unnecessary to do more than make what may be strictly called a railroad
exploration.
The examination of the eastern portion by Capt. Pope, assisted by Lieut. Garrard, of the
dragoons, was made under the most disadvantageous circumstances, the party having been
otganized at a remote point, where neither instrun1ents, nor assistants specially instructed in
the scientific branches connected with the survey, could be procured. It was, however,
creditably performed, and satisfactorily exhibits the topography and general character of the
country along the line surveyed.
CONCLUSION.

To aid in a comparison of the several routes, reference is made to a table prepared by Capt.
A. A. Humphreys, and hereto appended.
With regard to the estimates of cost, although believed to be as accurate as can be made
under present circumstances, they are to be considered as intended not so much to show the
absolute sums of money which would build the several roads, as to represent the relative
quantities of materials and labor required for the purpose. If now tested in the actual construction of any one of the roads, they will doubtless be found to contain many errors; but as
the same data have been assumed on all the routes, the same amount of error will probably
be found in each, and the actual expense will thus preserve the same proportion.
With regard to the equated lengths of the several roads, or, in other words, the influence
of ascents and descents upon the expense of working, it is proper to direct attention to the
remarks of the engineer, appended to the tables, in which -he states that, on all the routes, the
amount reported will be subject to increase when the minor undulations of the ground shall be
measured; and this increase will be greatest on those routes and in those portions where the
features of the country are less regular-that is, where there are most of such minor undulations to be measured. The equated distances also affect the cost of working a road only
under certain circumstances, which may or may not exist on the contemplated route.
A comparison of the results stated above, and of those exhibited in the tables referred to,
conclusively shows that the route of the 32d parallel is, of those surveyed, "the most practicable and economical route for a railroad from the Mississippi river to the Pacific ocean."
This is the shortest route; and not only is its estimated cost less by a third than that of
any other of the lines, but the character of the work required is such that it could be executed
in a vastly shorter period. It is obvious that a road on any of these routes, with the exception
perhaps of the 47th parallel, must be built continuously from the two extremities, and an
obstacle that arrests its progress at any point defers the commencement of all the work in
advance. The tunnels and much of the other work on the more northerly routes in the most
desolate regions are such as could not be commenced until a road was constructed up to those
points, and would then require a long period for their completion.
On the ' southernmost ·route, on the contrary, the progress of the work will be regulated
chiefly by the speed with which cross-ties and rails can be delivered and laid, the nature of the
country being such that throughout the whole line the road-bed can easily be prepared in
advance of the superstructure. The few difficult points, such as the Pass of the Guadalupe
and Hueco mountains, and the passes between the Rio Grande and Gila, would delay the work
but an inconsiderable period.
This peculiarity of the ground presents another advantage in the fact that te1nporary tracks
could be laid upon the natural surface of the earth to almost any extent, to serve for the transportation o± materials and supplies.
The climate on this route is such as to cause less interruption to the work than on any
other route.
Not only is this the shortest and least costly route to the Pacific, but it is the shortest
and cheapest route to San Francisco, the greatest commercial city on our western coast; while
the aggregate length of railroad lines connecting it at its eastern terminus with the Atlantic
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and Gulf seaports is less than the aggregate connexion with any other route, as will be seen
by reference to the appended table B.
With regard to the circumstances which affect the cost of working and maintaining the
road, they are more favorable than on any other route. In this dry climate the decay of
cross-ties and other timber would be very slow, and the absence of severe frost would have
a most important influence upon the permanence of the road-bed, and heavier grades could be
adopted than in a climate where ice and snow prevail.
The snows on all the other routes, except that of the 35th parallel, could not fail at
certain seasons to suspend the working of the road, for on all, such snows are known to have
fallen as would interpose an effectual barrier to the passage of trains. Such an occurrence in
this desolate region would be attended with more serious consequences than in inhabited districts.
In only one important respect is this route supposed to be less favorable than some of the
others, and that is, in the supply of fuel. The difference, however, in favor of the others is
not great, unless the existence of coal at certain points along those routes where it is indicated
should be verified by further examination. The cost of fuel is about one-fifth of the whole
expense of maintaining and working a railroad.
The grades of the several routes, and other similar information, will be found upon the sheets
of profiles compiled in the office.
In the determination of the explorations proper to be made-in the examination of the reports
of the suveying -parties, the prepara'tion of the profiles, and of a general map to exhibit, in
their geographical relation to each, all the routes of which an instrumental examination had
been made-I am greatly indebted to the assistance which has been rendered by the officers of
the corps of topographical engineers employed in the office established here in connexion
with the explorations directed by the act; and I will here especially acknowledge my obligations to Major W. H. Emory, whose extensive knowledge of the western regions of our country,
no small part of which he had actually explored, and whose sound judgment in all things connected with topographical reconnaissances and field operations, gave me important aid in the organization of the work and the subsequent office examinations necessary to systematize its results.
When, in August, 1854, Major Emory's duties as commissioner to run the boundaryline between Mexico and the United States separated him from further connexion with these
explorations, he was succeeded by Capt. A. A. Humphreys, whose high scientific attainments
and power of exact analysis had been manifested in several important positions which he
had held, and are further shown in the able and comprehensive examination, herewith submitted, of the reports of the several parties of exploration .
Lieut. G. K. Warren, first under Major Emory, and subsequently under Captain Hutnphreys,
has been specially intrusted with the }Heparation of the material and the construction of the
general map, together with the compilation of profiles of all the routes which had been instrumentally surveyed, and the collection of all general information which would aid in the
determination of the question before the department. In these duties he has recently had the
zealous and efficient aid of Lieut. H. L. Abbott.
.
These laborious and important duties have been performed by the officers above named
with the most commendable diligence and intelligence, and much of whatever success belongs
to the preparation and presentation of the matter collected is due to these officers.
. apt. McC~e~lan, of the corps of enginers, after the completion of his field operations, was
duected to Vl 1t various railroads, and to collect information of facts established in the conruction. and working. of exi ting road , to erve as data in determining the practicability of
c .n ·tructmo- and w rkmg r a
ver the everal routes ex lored. The results of his inquiries
w1ll be foun in a very valua le m moir herewith submitted.
Very re pectfully, your obedient servant,
JEFF'N DAVI , Secretary of War.
OY ,

ker of the House
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TABLE OF LENGTHS, ETC.

A.
Table showing the lengths, sums of ascents and descents, equated lengths, cost, &c., of the several
routes explored for a railroad from the Mississippi to the Pacific. (For the grades, see the
profiles accompanying the report.)
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Route near 47th and 49th 1,445 1 1, 864 18,100
parallels, from St. Paul
to Vancouver.
ExtensionthencetoSeattle
161 1,000
Routenearthe41stand42u 'i;4io 2,032:29,120
parallels, via South Pass
from Council Bluff$ to
Benicia.
f Route near the 38th and 1, 740 2, 080 49,986
:l9th parallel >' , from Westport to San Francisco by
the Coo-che-to-pu. and
Tah -ee-chay-pah Passes.
The same, from Westport 1,740 2,29056,514
to San Francisco by the
Coo-che-to-pa and Madelin Passes.
Route near the 35th para!- 1,360 1,892 48,812
Jel , from Fort Smith to
San P edro.
Branch road to San Fran- ••••••
406 7,500
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river.
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Pedro.
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2,207*$130,781,000 374

Feet.
I, 490 111,000 470 580 720 130 97 28 . . . . . . . • . . 6, 044 Tunnel at !'!evat'n of5,219
feet.
180 . *10,090,000 161 .... ••.
161
2,58::! ll6,095,00f! 63-2
1,400 111,100 180 170 210 1605802~5270ll07 20 .. 8,373

1

3,125 Cost so great 620
that lhe road
is impracti
cable.

1, 460

\11,100 340 276 165 348 456 170 60 155 80 20 tO, 032 Tunnel at elevat'n of9,540
feet.

3,:liO ..... do ..... 670

1,620

1,100 275 308 190 143'725284ll0155 802010,032 Tunnelatelevat'n of9,540
feet.

2,816 j:l69,210,265 416

1,476

2,300 305 347 260 185160 305 235 95 .... 7,472

506

19,935,000 3-22

2,239

68,970,000 408

632!

25,100,000 376

1 1
1

84 . ....... 290
1,210

10

72

35

2,300 485 300 100 170 503 60 •••

70 .••••••• 290

50

65

... ....

5, 717

35

*These are the estimates of the office, those of Gov. Stevens having been brought to the same standard of increased cost as the other routes,
hi~ equipment reduced to that of t!JC otller routes. His e~timates were $ 117,121,000 and $7,030,000.
t Supposing the route to be a straight line, with uniform descent from the Un-kuk-oo-ap mountains (near Sevier river) to the entrance of the Tah-eechay-pah Pa~ s, the most favorablt~ suppo~ition .
±This estimate for the route near the 35th parall el is thought to be largely in excess.
II The sf~ sum~ do not include the areas of cultivable soil a,; far west as the Ca<:cade and Sierra -Nevada mountains.
Th e sum of the minor undulations (not .included in the sum or ascents and descents here given) will probably be greater for the route of the 47th
parallel than for the other routes; tl1at f<)r the route near the 32d parallel will probably be the least of all.
With the amount of work estimated for the roads in this report, the equated lengths corresponding to the surn of ascPnts and descents has but little
practi cal value. With a full cq;lipfllent and heavy freight business, the sum of ascents and descents becomes important. A comparison of the degree
of curvature of the routes cannot be made.
and

NOTE TO TABLE A.

The sum of the ascents and descents given for the various routes, does not take into consideration those minor undulations which sometimes la.rgely increase the aggregate.
I think it probable that when detailed surveys are made, it will be found that this sum for
the route near the 47th parallel will be more increased . tha:n those for the other routes, and
that the sum for the route near the 32d parallel will be less increased than the others.
The equated lengths corresponding to these sums, may give erroneous impressions. If
the loads to be habitually . carried over the roads are within the power of the engines over
the greatest grades proposed, then the sums of ascents and desc~nts really have little meaning
or value. The wear and tear of rail and machinery, and consumption of fuel, would be somewhat greater on the road having the largest sum; but the difference would not be worth taking
into account, unless there was an equality in all other respects between the routes.
If there are some grades so steep as to require the division of the loads habitually carried
over other portions, the cost of the extra locomotives, and of working them over those portions,
will show the extent of the disadvantage and yearly cost.

TABLE OF DISTANCES, ETC.
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o far as any estimate has been made by me of the amount of work to be done on the roads,
the e um of ascents and descents have little practical value, since those portions of the routes
have been indicated where it may be considered advisable to use steep natural slopes with
extra engines, to expedite the completion of the road, and save expensive road-bed preparation. With a full equipment and heavy freight business, t~e sum of ascents and descents
becomes important.
The nature of the surveys does not admit of a comparison of the degree of curvat~re on
the several routes.

B.
Distances of the eastern termini of the several Pacific railroad routes to the Mississippi river,
and proq'ected
Boston, New York, Charleston, and New Orleans) by railroads built) building
'
'J
'
as measured on the ((Railroad Maps."

Mi1es.

1. St. Paul to Boston.
to New Y ;;k.'.·.':.'.'.'.'.'.'.'.'.'.'.'.".'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.·.·:.·::.'.' .'.'.' .' .' .' .'.'.' .'.' .' .' .' .' .' .' .'::::::::::::::::::
to Charleston ...
to New Orlean~::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::~::::::

1,316
1,190
1,193
1,198

Aggregate ........................................................................... .

4,897

2. Council Bluffs to Rock Island, (Miss. river) .................................................... .

267
1,374
1,252

!~ ~~~oy~~k

........................................................................ ..

to Charleston·.:::::::::::::::::::::::::::· ............................................ .
to New Orleans ......................... :::···········································

···········································

1,1~5

1,075

Aggregate. . . . .. . . . . . . . . . . .. . . . . . .. . . .... .. . . .. . ...................................... - '5
163
245
1,415
t~ N~~o;~~:k·.·.·.·.·.·.·::.·.·.·.·.'.'.'.'.','.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.''.'''''''''''
:
to Chariest
............................... · ...... . 1,220
on ................................ . ························· ................... . 1,045
to New Orlean
875
s.......................................................................... .

3. Westport, ~o;tl1 of Kansas, (near Fort Leavenworth,) to St. Louis, (Miss. river) ...

..... ·····················

Aggregate ........................... . ................................................ 4,800
4. Fort

Smith~ o~the Arkansas, to Memphis,

(Miss. river) .................................... --2-7~
o
o
ton..................................................
........................... -····· 1,540
to New York
to Charleston· ·· ........... · ·· ····· ···· ·· ···· ·· · ··· · ····· · · ······· ·· ·· ·· · ·· · ·· · · · · · · · ·· · ·· 1,345
to New Or lea~·~...........................................................................
960
···········································································
655
Aggregate ............................................................................ . 4,770

5. Fulton to

aines, (Miss. river) ..................... ..

E~~~~#.:L···;- ·i: : : : : : : : : : : : :..: : : : : ::::::;·i·:·i·:·?-::ii·::::H::i:\:{ .::::{:::::::::::::::

150
1,530
1,335
950
402

Aggregate ............... ........ .......... ... . ....................................... 4,367
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LIST OF DOCUMENTS ACCO:M:P ANYING THE REPORT OF THE SECRETARY OF WAR.

I.-Examination by Captain A. A. Humphreys, Topographical Engineers, of the reports of
the explorations to determine the most practicable and economical route for a railroad
from the Mississippi river to the Pacific ocean.
!I.-Memoranda by Captain George B. McClellan, Corps of Engineers, upon some practical '
points connected with the construction and working of railways.
III.-Letter of Major General Jesup, Quartermaster General U.S. A., upon the cost of transporting troops and supplies to California, Oregon, New Mexico, &c.
IV':-Report of Governor I. I. Stevens upon the route near the 47th parallel.
V.-Reports of Lieutenant E. G. Beckwith, 3d Regiment of Artillery, upon the routes near
· the 41st and 38th parallels.
VI.-Report of Lieutenant A. W. Whipple, Topographical Engineers, upon the route near
the 35th parallel.
VII.-Report of Captain John Pope, Topographical Engineers, upon that portion of the route
near the 32J pal·<tllel from Preston to the Rio Grande.
VIII.-Report of Lieutenant John G. Parke, Topographical Engineers, upon that portion
of the route near the 32d parallel from the Rio Grande to the Gila
IX.-Extract from the report of Major W. H. Emory, rropographical Engineers, of a military
reconnaissance made in 1846 and 1847.
X.-Report of Lieutenant R. S. Williamson, Topographical Engineers, of explorations in
California in connexion with the routes near the 35th and 32d parallels.
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REPORT.

the result; the preparation of the general map and its engraving; the compilation of profiles
of all the routes recently explored and previously examined barometrically; the preparation
of all the maps, pro:files, and other drawings made in the office, comprising the duplication of
the originals received from the exploring parties; the preparation of reports upon those
routes and portions of routes and lines formerly explored, but not with a special view to the
railroad question. In addition to this, he has likewise largely aided me in making this
report.
This laborious service has been executed by him with great intelligence, zeal, and energy.
Lieut. H. L. Abbot, topographical engineers, was assigned to duty in this office in October
last, and has most zealously aided Lieut. Warren in the compilation of the office profiles,
and assisted me in investigatitms connected with this report.
I would especially call your attention to the admirable arrangement of the profiles which
have been compiled in the office, by Lieuts. Warren and Abbot, exhibiting so well all the information upon, and the data and statistics of the routes, (as far as it is possible to compress
them into so small a space,) as to serve the purpose of a brief report.
In making this examination I have had the advantage of frequent personal conferences with
the chiefs of the exploring parties, and with Dr. John Evans and W. P. Blake, esq., geologists.
I have also availed myself of the information contained in the memoranda upon various
practical points cqnnected with the construction and working of railroads; prepared in the
office by Bvt. Capt. George B. McClellan, corps of engineers, as suggested by my letter to the
department of the 7th October last .•
Very respectfully, your obedient servant,
A. A. HUMPHREYS,
Captain Topographical Engineers.
Ron. JEFFERSON DAVIS,
Secretary of War.

CHAPTER I.
ROUTE NEAR THE FORTY-SEVENTH AND FORTY-NINTH PARALLELS OF NORTH LATITUDE.

Although the report of Governor I. I. Stevens of his exploration of the northern route is
clearly and forcibly written, yet, as all the facts bearing upon a particular portion of the route
are not always to be found in one place, I have thought that it would facilitate the review to
recapitulate the leading characteristics of the railroad route proposed, with such additional
investigations and opinions as appeared to be necessary. The great extent of ground examined,
the number of subjects treated, and the voluminous character of the report, seemed to require
this somewhat laborious process.
•
The general direction and position of the extreme northern route is mainly determined by
the following considerations:
1. From the great northern bend of the Missouri, (lat. 48° 30', about,) near the mouth of
White-earth river, to Council Bluffs, (lat. 43° 30' ,) the river flows in: a general southeast direction. Throughout this portion of its course the country on either side is generally rough and
broken; to the east lies the Coteau du Missouri, a high, rolling prairie, and to the west a rough
and rugged country (inCluding the "Mauvaises Terres," and excepting the smooth table-land
divide between the Yellow Stone and Missouri) extends to the base of the mountains. To the
east and north, the Coteau du Missouri sinks into the prairie, and near the parallel of 49°
can be completely turned. The northern route should, therefore, seek the shortest practicable
line between this point and the navigable waters of the Mississippi. St. Paul, at the head of
navigation of the Mississippi, appears the most suitable eastern terminus of the road. The
manner in which these two points are connected will be discussed hereafter.
2. After passing the Coteau du J\rlissouri, the valley of the Missouri and its tributaries, in
dh:ection and acclidty, furnish the best approach to the Rocky mountains, the passes of which,
near the sources of the Missouri, in latitude 47°, have an elevation of about 6,000 feet,
being nearly 1,500 feet lower than the Great South Pass.
3. The Rocky mountains once crossed, the route to the Pacific is then determined by the
course of the tributaries of the Columbia.
Finally, the navigable character of the Missouri, of the Columbia, and of the great lakes,
as well as the Mississippi-all of which can be niade to aid in the construction of this roadgives to it, at first glance, a character of great importance. Its objectionable features are also
apparent in its high northern latitude, and consequent severity of climate, which greatly
detracts from the importance of the aid from navigation by obstructing the rivers with ice,
and in the long intervals through which labor in the open air must be suspended, and, finally,
in its contiguity to the soil of a powerful foreign sovereignty.
The northern railroad route may be said to commence at St. Paul, in about latitude 45°,
at the head of steamboat navigation of the Mississippi. The road ascends the left bank of the
·Mississippi, passing over fertile prairies or oak uplands to Little Falls, the best point for .crossing
the river, a distance of 109 miles, without rock-cutting, and with light grades, seldom exceeding ten feet per inile. For structures, both of :vood and stone, the material is good, and near
·at hand.
Crossing the Mississippi river with 325 feet of bridge, the line is directed to the prairie of
the Bois des Sioux, an exten·sive fl..at plain. Between this and the Mississippi is a high, rolling
prairie, forming part of the divide. between the waters of Hudson's bay and those of the Mis-
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s1ss1ppi. The road passes successively through a wooded and fertile pr~ir~e ~ou~try, and c~osses
the tributaries of the Minnesota river at _their sources. From the 1\IIss¥'s1pp1 to the Bo1s des
Sioux the distance is 110 'm iles· the rise is about 750 feet; the grades generally ten feet per
mile, though occasionally thirty 'feet. Lumber and stone are to be supplied from the Mississippi
and west of it; the excavation and embankments are light.
The line passes for 40 miles over the almost absolute plain of the Bois des Sioux, leaving
its western edge near and north of Dead Colt Hillock, here entering the rolling prairie, keeping south of the Shayenne river, whose valley is 150 to 200 feet below the general level of
the prairie, and along the dividing ridge between it and the Riviere a Jacques; then crossing
the latter river at a width of 120 feet, it is directed towards the valley of Mouse river, bounded
on the south by the high plateau of the Coteau du Missouri. Keeping along the base of the
coteau, to avoid the deep coulees of Mouse river,* and its tributary, Riviere des Lacs, the coteau
is turned, near the head of the latter river, by the Grande Coulee, and with a grade not exceeding 40 feet per mile, the line passes to the bottom lands of the Missouri, near the mouth of
Big Muddy river, about 30 mi!es west of Fort Union. Steamboats of two-feet draught can
at all times, when not obstructed by ice, ascend the Missouri to Fort Union, the trip up from
St. Louis occupying 42 days, and back 17 days. The total rise in this distance (about 400
miles) from the prairie of the Bois des Sioux. to the Missouri is 700 feet. · From Dead Colt
Hillock to the valley of Mouse river, 200 miles, the country is in part undulating, rising
gradually.
The earth-work from the Mississippi to the Missouri will be neither heavy nor expensive, and
no rock excavation, except in crossing the "divide into the valley of the Missouri. The
grades need not exceed 30 feet per mile, and will rarely be so great."
For 400 miles of this portion of the route, wood for building and fuel (if wood be used for
it) must be obtained from the Red River of the North, and from the bottom lands of Mouse
river. But little stone for masonry is needed. Excellent sandstone can be obtained in the
vicinity of the Butte de Maison du Chien, near which the line enters the valley of Mouse river.
Materials for good bricks are to be obtained on Red, Bois des Sioux, Shayenne, and Mouse
rivers. From Camp Guthrie, on the Shayenne, to the Mouse River valley, (about 150 miles,)
nearly one-half the small ponds and lakes are brackish and salt. The fresh-water ponds are,
however, constantly interspersed ~nd more abundant, and "occur quite as often as is desirable
either for travelling or railroad purposes. With this abundant supply, no unusual construction or expense will be required in establishing watering places. " -Governor Stevens's report.
Mr. Lander, the estimating engineer, says, "the portion extending through the salt-water
region-the one under consideration-will need particular attention regarding a supply of
pure water for the use of engines. The proper mode of overcoming this difficulty will be by
extending an aqueduct along the line of the road from the lakes upon the Grand Coteau
du Missouri. ' ' An estimate for this purpose ·is made, and, including the cost of planting
640 acres of trees every 20 mil es over - miles of the route, amounts to $2,000,000.
Should supplies of water be needed at points where it could not be furnished by the usual
means, because of the small quantity of rain that falls, artesian wells might prov·e more
economical, if the geol ogical formations indicate their feasibility.
The position of the northern part of the Grande Goulee, by which the route leaves the
valley of Riviere des Lacs and enters that of the Missouri, has been determined from an
~stimated distance of twenty miles from the odometer line. As represented upon the map,
1t approaches s? cl? ·e t~ the 49th parallel (about t wo miles from it) that, without more
accurat~ ~eteriDl~atwn, 1t cannot be known whether the route, as here projected, may not pass
over Bntl h terntory.
. Io~e river, n~xt to the R~ Riv r of the Torth, is the roo t important river on the ronte between the Mississipp{ and
~1 o~ ..It flow mad p, Wid~ vall Y 2 0 fi et b low the prairi lev 1, with a wooded bottbm from one-half to two mile•
Wlde, 1ta hlgh and ateep bo.nk bemg cut by d p coulee

xt nding ten and fifteen miles into the prairie.
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After reaching the Missouri, the line follows the valley of this stream to the mouth of Milk
river, 120 miles from Fort Union, then ascends the valley of Milk river, 187 miles, the grades
rarely exceeding the river-slopes, (the Missouri being one foot per mile, the Milk three feet
per mile,) with an average embankment of eight feet, and with but little rock excavation,
and that in soft sandstone. The river bottoms, composed of clay and sand, are soft and
sloppy in wet weather, and parched and cracked during the dry season: As the Rocky mountains are approached, the country bordering ~he Missouri river is rough and broken; nearer the mountains, prairies afford more favorable ground for location.
Having turned the Bear' s Paw mountains, lying between the Milk and Missouri rivers, .t he
line leavJs the valley of Milk river and rises to the prairie, with a grade of thirty-five feet per
mile, taking a southwest direction towards the passes in the Rocky mountains, whicb. lie near
the 47th parallel of latitude, crossing in its course the Maria's and Teton rivers with grades of
forty feet per mile, and the Sun river without difficulty, the whole distance being. about 440
miles.
.
The cotton-wood of the Missouri and Milk rivers not being suitable for building material,
except for a temporary road, by which- to build the permanent one, this portion of the route is
dependent upon the pine of the Trois Buttes mountain, (sleepers for 300 miles single track from
this source,) of the Rocky mountains, and of the mountains south of Fort Benton. Good
sandstone is to be found near Fort Union, at the crossing of Milk river, and ·at the Trois
Buttes; lime near Fort Union, the Trois Buttes, and the Rocky mountains; clay, for brick,
on the Missouri and Milk rivers; and sand in the beds of the rivers, though not abundant, in
a clean state.
If cotton-wood cannot be used as fuel, we have on this route spaces of 100, 200, and 400, or
500 miles between the points of supply; that is, 200 miles from the Red river supply to that of
the J\iouse river; 400 miles from the Mouse river supply to that of the Bear's Paw, or 500 to
that of the Trois Buttes; and from the Trois Buttes to the Rocky mountain supply, not less
than 100 miles. The supplies of lumber are the same as for fuel.
At what distances apart large supplies of water can be had from the Red River of the North
to Maria's river is not stated. The rivers along which the road runs cannot always be relied
upon for it, since the road is immediately under the bluffs of the valley, and the small streams
are dry in summer, and so of the ponds on the prairies; both in extreme dry ·a nd hot ~easons,
and in the winter, there would be deficiencies. The high plateaux making back from these
rivers, it is thought, will afford the means of securing, by reservoirs, ample supplies. The
precise data upon which this opinion is formed are not given; the number, capacity, and posi-.
tion of the ponds or small lakes proposed to be used are not 'stated, nor the distances at which
the reservoirs ca·n be made.
Between the Maria's and Sun rivers, Grizzly Bear lake is indicated as a point of supply.
From the Bois des Sioux to Riviere a Jacques is about 120 miles. From Riviere a Jacques
to Butte de Maison, where probably the ponds of the Coteau du Missouri could give a large
supply of water, is 115 miles. Thence to head of Riviere des Lacs, 120 miles. Thence to
mouth of Big Muddy, on the Missouri, 120, &c. There can be no doubt that supplies of
water at these distances can be got during all s·~asons, which may be made to answer for railroad purposes, though not sufficient for working parties.
The line has now reached the base of the Rocky mountains, and an elevation, where it may
enter the passes through them, of 4, 700 feet above the sea.
In deciding upon the route by which the road should cross this mountain chain, regard
must be had, not only to the difficulties of approach to the passes and the difficulties in the
passes, but also to the best pass (from every consideration) of the Bitter Root mountains.
This last is a secondary mountain chain lying west of the principal, separating from it in
about latitude 45° 30', and running northward and westward into the British possessions.
Flowing in the valley,. between these two chains, are the Flathead and St. Mary's or Bitter
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Ropt rivers; the former ri ing in about latitude 48° 30', and running south, and the latter
ri ing in about latitude 45° 30', and running north. As these two strearr:s ~ppr~ach each
other a .·pur from the Rocky mountain turns them towards the west. T_hell' JUnction forms
Clark's fork of the Columbia a clear, rapid river, from 150.to 200 yards w1de, rarely fordable,
which has forced a passage through the Bitter Root mountains; this pass was adopted for the
railroad route.
·
Seven passes in the Rocky mountains were examined; they lie between latitude 48° 30' and
latitude 45° 30'.
Beginning at the north, in about latitude 48° 30', is the Maria's Pass, leading from the
Maria's river to the Flathead river. It is not desirable in direction, unless a route leading
westward be found north of Clark's fork. The tunnel, at its summit, would be at an elevation
of 8 000 or 8 500 feet· about the limit of perpetual snow in that latitude. On the west, the
'
' would be 2,170 feet. The great severity of the climate would of itself
fall 'in seventeen
miles
render this pass almost impracticable. About the 20th of October, Mr. Tinkham found the
snow-banks of the previous winter still lying upon the shaded borders of the small lakes or
ponds on the eastern slopes at an elevation of about 5,600 feet. The instruments used by Mr.
Tinkham were a barometer and pocket-compass.
The next pass is that of Lewis and Clark, connecting the head-waters of Dearborn and Blackfoot rivers-the former a tributary of the Missouri, the latter of the St. Mary's. The summit
ridge has an elevation of 6,323 feet, which must be pierced by a tunnel two and a half miles
long, through rock, at an elevation of 5,300 feet; grades of approach from the east forty feet
to the mile, and of descent to the valley of Blackfoot river, "it is believed," will not exceed
fifty feet per mile.
.
The examination of this pass was made by Mr. Lander ; his instruments were a barometer
and pocket-compass. He abandoned the examination (the reasons for it
not, to my apprehension, contained in the extracts from his report) seven and a half miles west of the summit,
and four and a half miles before reaching the route of the main party that entered the valley
of Blackfoot river by Cadotte's Pass. The connexion of Lewis and Clark's Pass with the
valley of the Blackfoot river has not, then, been made, though u believed practicable at grades
not exceeding fifty feet per mile." This pass should be gone over instrumentally before its
practicability can be considered demonstrated. It has been _adopted in the railroad estimate,
and is probably practicable.
The next pass is Cadotte's, connecting a tributary of Dearborn river with a tributary of the
Blackfoot river. The approach to this pass is practicable, though difficult, owing to the
numerous deep ravines of the tributaries of Beaver creek, a northern bra.n ch of Dearborn river,
over which the road mu t cro sin approaching the pass from Sun river. The summit of the
pass has an elevation of 6,044 feet; will require a tunnel4~ miles long (fifty per cent. of cutting
in clay slate,) at an elevation of 5,000 feet, with grades of sixty feet approaching from · the
east, and forty feet per mile from the west. The pass itself is difficult.
The main train of the exploring party passed over this route, the instruments used being
a_barometer, odometer, and chmalkalder compass. It follows the valley of Blackfoot river,
generally narrow and wooded, to its junction with the Hell-Gate, a distance from the summit
of ninety-three miles. For twenty miles before this junction there is a narrow gorge ending in
Hell-Gate. From the narrowne s of the valley and winding of the stream, it will be necessary
to cro frequently from ide to ide, and the bridging will be expensive from the absence of
stone suitable for building material, the nearest point of supply known being in Flathead River
valley, eventy miles di tant from Hell-Gate. The grades will vary from thirty-five to fortyfive feet per mile.
The Bl' ckfoot river joins the Hell-Gate river just before the latter makes the passage of the
gorrre from ·hich it derive its nam , the
11- 1 ate riv r it lf being a. tributary of the St.
fary' . At the hea of the Little lackfoot nuthcr tributary of the Hell-Gate, coming from
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the east,) two passes in the Rocky mounta!ns, in latitude 46° 30', .were explored. They are
sometimes called the Northern and Southern Little Blackfoot Passes, but named in Governor
Stevens's map as the Hell-Gate Passes. They co?-nect between the waters of the Little Blackfoot and Prickly-Pear creeks.
South of these, in latitude 45° 45', another pass was examined, called the Hell-Gate Pass.
It connects the south fork of Hell-Gate with a branch of vVisdom river. And still further
south, in latitude 45° 38', another pass, called the Big Hole Mountain or St. Mary 's Pass, was
explored, connecting the waters of St. Mary's river with a fork of Wisdom river. These last
four passes are all reported as probably practicable; but as the southern Little Blackfoot, HellGate, and St. Mary's Passes received no instrumental examination, as the last-named is out of
direction, and the two former involve a considerable detour from the route of the Missouri, are
approached with difficulty, and will only become important should a good route or routes be
found through the Black Hills to the. Mississippi, it is unnecessary to note them further. The
profiles of the northern Little Blackfoot with its approaches from the Missouri, of the valleys of
the -?ittle Blackfoot and of part of the Hell-Gate river, were determined by Mr. Tinkham, his
instruments consisting of a barometer and pocket-compass.
The approach by this route is over a broken region of country, and a better approach, it is
thought, will be found north of the Missouri, nearer the base of the mountains, along the line
examined by Lieutenant Mullan. The elevation of the summit is 6,250 feet; a tunnel of two
miles will be required. The eastern approach is estimated practicable with grades of fifty or
sixty feet per mile, and the western descent with a grade of thirty feet to the mile. A thorough
examination of this route is recommended in connexion with the other passes in this v:icinity.
It is unnecessary, therefore, to consider it further, since the data are still too imperfect to
enable us to form certain conclusions.
Three passes through the Bitter Root mountains were explored; a fourth was subsequently
examined, but has not yet been· reported upon; a fifth pass, the northern Nez Perces, it was
not considered necessary to examine.
The passes reported upon are that of Clark's fork, which has been adopted as being the
least difficult; the Camr d'Alene Pass, by the Cceur d'Alene Mission, and . the southern Nez
Perces trail. Beginning at the south, the southern Nez Perces trail, leading from the head of
St. Mary's river to the head of a tributary of the Snake river, (the southern fork of the Columbia)
was examined by Mr. Tinkham, in the latter part of November and first half of December;
his instruments were a barometer and pocket-compass until the former was cached. From the
great height of the summit, 8,000 feet, and the great depth of snow so early in the season,
it is not necessary to consider this pass. It is probably impracticable.
The northern Nez Perces trail is reported to be of the same character.
The Cceur d'Alene Pass, leading from the Bitter Root near its junction with the Flathead
to the Spokane river, if found to be practicable, would give a route to Wallah-Wallah seventy
miles shorter than that by Clark' s fork; but as no instruments for measuring vertical or horizontal distances were carried with the party that examined this route, its practicability cannot
be considered established, but merely such information gained as serves to show that it is
probably practicable, and that an instrumental profile should be taken.
The pass of Clark's fork formed by the passage of the river through the Bitter Root mountains, along which the main party travelled, is practicable.
It will be noticed that the passes of Lewis and Clark, and Cadotte, give the most direct route
from the line east of the Rocky mountains to this pass.
We will now return to the line of the main party at Hell-Gate, the termination of the Blackfoot valley. From this point two lines were examined to Clark's fork. One follows the valley
of the Bitter Root to Clark' s fork; · the other crosses a dividing ridge to the valley of Jocko
rive~, .kee_p ing . along this stream.. to its j'!l~_ction, .with the F.lathead, which it then. follows .to
Clark' s fork.
·
-
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Of the first Governor Stevens says: "The route will be long, in 'consequence of the curves
of the river, ~nd will involve curves of the minimum radius, numerous bridge-crossings, considerable side-cutting, and high embankments on the .prairie portions, in consequence of the
spring freshets (twenty to thirty feet vertical rise.) The rock, in side-cuttings, can be easily
quarried. The greater portion of this route has been personally examined by me, and I am
satisfied of its practicability, though at great expense."
1\-fr. Lander, in whose judgment and experience Governor _Stevens placed great confidence,
says of this portion of the route: " The descent of the Bitter Root is very severe. The general
grade of the river-valley for that distance is not great (11-lo feet per mile,) but the changes
in level are abrupt, the valley extremely narrow and crGoked; sharp curvature and steep
gradients will be needed under any system of location, and, by the best mode of conquering
these difficulties, the line will be extreme in cost and nearly impracticable."
The only instrument used on this exami_nation was a pocket-compass. Governor Stevens's
party left the Bitter R~:>Ot at the debouche of the Ccetu d'Alene Pass, and Mr. Lander at a
point several miles before reaching Clark's fork. The topographer of the expedition, l\1:r.
Lambert, describes this unexamined portion of the Bitter Root as a canon, but in conversation
I find that his description was inferred from partial information, and was not intended to
mean that the mountain-sides closing in upon the river were vertical walls. Dr. Buckley
makes no special mention of it. In respect to this portion of the route, he says: " The numerous very short eurves, obliging frequent crossings by strong bridges, the great length of the
route if the river is followed, the steep banks, and the high-raised work necessary to prevent
the encroachments of the freshets, (which in many places rise from twenty to thirty feet above
the common level,) will all render this part of the road exce~dingly expensive." In view of
the difficulties to be encountered on this line, and of the nature of the reconnaissance of it, it
should not be considered practicable until more exact data are obtained upon which to form a
correct opinion.
By the second line to Clark's fork: To overcome the summit of the Jocko divide, 852 feet
above Hell-Gate, the approach will require a grade of sixty feet, and the descent to the valley
of the J ocko -a grade of sixty feet, both for short distances, with heavy embankments, and probably a lofty bridge. Lieutenant Donelson is of opinion that these grades may be reduced to
forty-five and forty feet. Along the valley of the Jocko and Flathead rivers, on their left
banks to Clark's fork, the grade will be twenty feet per mile. Ten or twelve miles before
reaching Clark's fork, the mountains close in upon the river with steep slopes and rough projecting rocks. The heavy growth of timber obliged the party to leave the river, returning to
it again at Horse Plain on Clark's fork, a few miles below the junction of the Bitter Root and
Flathead. This portion of the Flathead, like that of the Bitter Root, is described by Mr.
Lambert as a canon. The distance to Horse Plain from Hell-Gate by the J ocko is 70 miles,
by the Bitter Root 95 miles.
A better connection with the Flathead can probably be made by leaving the Blackfoot
valley above the defile; further examination is necessary to establish this, however.
Lieutenant Donelson says the average fall of Clark's fork is eleven feet per ·mile, and he
estimates that the railroad could de cend with gradients of from fifteen to twenty feet per
mile. With the exception of occasional small prairies, marked on the map, its valley
throughout is heavily timbered, mainly with pine. At several roints on the route the rocky
hill-sides crowd upon the river, and all deep-cutting will probably expose the rock, appa- ·
rently, in general, a peci of lim e tone or trap.
The line cro e the Flatheacl orne miles above its junction with Clark's fork, (or Bitter
R ot ?) continu . on the -ri(7b.t bank a. far a Big ~., ck; then eros es Clark's fork, following
the lef bank, an recro . at the a1Jin t m untain. Tunnelling the Cabinet mountain 300
ard through .. 0 per cent. ba altic rock) it would continue on the right bank of the river to
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Lake Pend d'Oreille, and on the western side of the lake to its lower extremity. . The river
and lake are subject to freshets fifteen feet in height.
The summit separating Clark' s fork and Spokane river is about 800 ~ feet above the level at
which these two rivers are crossed. The transit could be made, Lieutenant Donelson reports,
with gradients not exceeding twenty-five feet per mile, though Governor Stevens says forty feet.
The mountain region ends near the cro~sing of Spokane river. Mr. Lander, in continuation,
after reporting upon the Bitter Root, says: "From the junction of the Bitter Root with
Clark's fork to the crossing of Clark's fork, below Lake Pend d'Oreille, the line assumes a
more favorable character; and, although still severe, may be readily adjusted to reasonable
rate of curvature and grade. The crossing of the summit section, between Lake Pend d' Oreille
and the valley of the Spokane, is very favorable, and can be made upon gradients of forty
feflt per mile. All great difficulties of location upon the route cease at the valley of the Spokane."
Regarding the subject of construction west of the Rocky mountain summit) the line passes,
in nearly its whole extent, through forests which could fur"'lish an abundance of pine and cedar
of fine quality, and of fir and larch. The rafting of lumber cannot be carried on above Horse
Plain, though it is probable that logs can be run in the freshets from the heads of the tributaries of Clark's fork. Lieutenant Donelson saw no good stone for building over this space.
A locality on the Blackfoot, not far from Hell-Gate, another at Big Rock, (on Clark's fork,)
and the mountains on the right of Clark's fork, for some distance below Thompson's prairie,
would furnish stone in great abundance, which would answer for ordinary purposes. Mr.
Tinkham states that not far from the Hudson Bay Company's post, among the Flatheads, good
limestone for building could be obtained~ Good granite is found on the Columbia, 140 miles
above the mouth of the Yakima. Dr. Evans, geologist, informs me that stone will be found
throughout this section at distances sufficiently near to obviate excessive cost. Sand can be
obtained from Clark's fork, Pend d'Oreille lake, and elsewhere. The earth excavation and embankment throughout this section (from the east base of the Rocky mountains to the Spokane
river) will be large in amount, and expensive. In all the mountain valleys the deep side-hill
cuttings will frequently expose rock, and the bulk of the rock excavation in the entire railroad
route will be in this section.
It is evident that throughout this section, from the entrance of the Rocky Mountain Pass to
the crossing of the Spokane, a distance of 365 miles, the difficulties of construction will be
very great ; and that even if the two extremities rested upon thickly inhabited districts,
the cost would be excessive.
Upon the passes of the Rocky mountains, Governor Stevens says:
"It is not doubted there are . other passes in this portion of the Rocky mountain range,
even better than those explored; they are indicated by the general depression of the mountain range, with the greater frequency of the streams stretching out to meet each other from
the opposite slopes of the mountains ; and I consider it important that, in future operations, a
whole season should be devoted to their thorough examination, and that instrumental surveys should be made of the pass found to be the most practicable.''
The region between the Creur d' Alene mountains and the Cascade range, a space of 200
miles, is called the Great Plain of Columbia, or the Spokane Plain. It is a table-land, whose
central and western portions are of trap formation, and are described on the map as sandy,
rocky, and sterile. Its summit, some ·800 feet above the level of the crossing of the Spokane,
could probably be attained with gradients of 35 feet, the ~escent to the crossing of the Columbia river (near the junction of the Snake river) with grades of 30 feet, and from thence to
W allah-Wallah, 10 miles further, with grades of 20 feet. From the crossing of the Spokane
to the crossing of the Columbia it is about .140 miles, 110 of which ar.e over the treeless plain
of the Columbia. The river is here from 400 to 450 yards wide, with good approaches. The
earth excavation and embankment will not probably exceed the heaviest work of the prairies
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·
A portion of the excavation on the first part of the Spokane
eas t of th e mount ams.
· ·Plainf
will be rock (basaltic trap.) Its eastern end rests upon the pine, cedar, and larch distncts o
the Columbia.
·
..
Lumber can be brought down the Columbia to its western end, an~ also fro~ the Yalnma,
100 miles above its mouth. Good granite is found on the Columbia, 140 miles above the
mouth of the Yakima.
Within our terrij ory, nearly the whole space between the Columbia river (its .gener~l cour~e
being from north to south) and Puget sound, is occupied by the Cascade mountains, .with their
secondary chains, spurs, and high, broken table-lands. Through these mountain masses,
between the parallels of 45° 30' and 49° north latitude, there are but two passes reported
practicable for a railroad-that of the Columbia river, and that in which the north or main
-fork of the Yakima (a tributary of the Columbia) heads. This latter pass has been heretofore
erroneously called Snoqualme Pass. The Yakima Pass gives the most direct route to Puget
sound, the distance by it being 150 or 160 miles shorter than by the Columbia River Pass.
·The approach to it is by the valley of the Yakima. From the crossing of the Columbia to the
commencement of the pine timber, 96 miles, the valley is wide, open, and terraced; the
ground is sand, gravel, or loose stones. For 21 miles further, an open pine wood extends,
with a light soil, sometimes gravelly. The grades are from 8 to 12! feet per mile. , No diffi·culties of construction whatever are met with. From this point there are two methods of passing the dividing ridge-one by a tunnel 4,000 yards long, 3,000 feet above the sea; the second
by a tunnel of 11,840 yards, 2,400 feet above the sea. For the short tunnel the ascent of 895
feet is made in 18! miles, giving a grade, supposing it to be uniform, of 48.4 feet per mile,
in fifty per cent. rock-cutting. The tunnel 4,000 yards long will pass through solid rock,
(silicious con__glomerate ;) thence to the falls of the Snoqualme, 45 miles from the tunnel, the
road will be in side-cutting, (silicious conglomerate) with a grade of 59.8 feet per mile, supposing it to be uniform. The distance to the falls of Snoqualme was travelled over and ·estimated
to be greater by Mr. Tinkham, and the grade proportionately less. From the Snoqualme
falls to Seattle, on Puget sound, it is about 30 miles; the first ten will r~quire a grade of not
more than 20 feet per mile, and the' remaining 20 miles will pass over a level country. If the
second tunnel be used, the 18-! miles before reaching it will be with a grade of 15.2 feet per
mile, with little side-cutting, through a thickly timbered country. The divide must be pierced
by a tunnel 11,840 yards long, of a similar character to the short tunnel; the grade to the
Snoqualme falls will then be 46.3 feet per mile, and the total length of the section 240 miles.
But the grades in both cases will be necessarily broken, and higher than the estimate in
many places.
The elevations of the different points from the Columbia, to a point about three miles west
of the summit, were taken with a· barometer; the distances were estimated.
.
In conclusion, Captain McClellan states: "I am of the opinion that the Yakima Pass is
barely practicable, and that only at a high cost of time, labor, and money.'' The depth of snow
upon the summit of this pass has been much discussed. Captain McClellan, who macle the
reconnaissance, says, that he and his party spared no pains in inquiring of the Indians during
the ummer, fall, and winter, as to the quantity and nature of the snow in the mountains during
the winter. We examined (he says) the snow-marks on the trees, (similar, he informs me, to
tho e rna e by tanding water on trees,) in the passes, &c. All .the information obtained was
con i t nt; and the resulting conclusion, that in ordinary winters there could not be less than
from 2 to 25 feet of now in the passes.
For the purpo e of examining thi point, Mr. Tinkham crossed the mountains from Wallahallah to eattle, by the akima a. , during the month of J anuary, passing the summit
on the 21. t of J a uary.
r ab ut six mile on the summit the now was found to be six
fe·t deep, with an c a i n l e th f even, a. aloof four£ et." "The whole breadth of
now. overt .e1ve inc
d e , _wa ·o ewbn.t 1 than ixty mil s in extent. Of thit>, :;tbolJt
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forty-five miles were two feet and upwards; about twenty miles were four feet and upwards;
and six miles were six feet and upwards. All the snow was light and dry; it was the accumulated snows of the winter to January 21, deposited in successive layers of a few inches to two
feet, which have generally lain undisturbed since their fall; and they present little obstruction
to removal, in comparison with the compact drifted snows of the Atlantic States."
From the known effect of abrupt mountains, rising from plains, in . increasing the precipitation of rain, it is not probable that less rain falls on the main chain of the Cascade mountains than at Puget sound, but rather more.
The mean amount of the winter rain at Steilacoom, on the sound, is 20.6 inches; the amount
is nearly the same each winter. The yearly means of the winter rain, in the table of Governor
S. ' s rep~rt, are erroneous, though the mean for the winter of several years is correct.
Snow occupies from ten to twelve times the bulk of an equal quantity of rain. The snow of
the Cascade mountains is reported to be very dry and light, and the proportion between it
and rain is probably greater than as 12 to 1. Assuming it to be 12, and supposing the precipitation on these mountains, during December, January, and February, to be in the form of
snow, we have at the close of February 20.6 feet of snow.
The mean temperatures at Steilacoom; Puget sound, from observations at the military post
there for (four) years, are:
November, 46°.2 Fahr.; December, 38°.3 Fahr.; January, 38°.1 Fahr.; February, 40°.7
Fahr.; March, 41°.8 Fahr.; April, 48°.6 Fahr.
Applying the rule that for every 300 feet of elevation there is a decrease of 1° Fahr., we
have for the temperatures of an elevation corresponding to that of the summit of the Snoqualme or Yakima PassNovember, 36°; December, 28°; January, 28°; February, 30°.7; March, 31°.8; April,
38°.6.
·Eut from the barren and broken character of the mountain masses east of the Cascade crest,
the abrupt!).ess of the eastern slopes of the main chain, and its great general elevation, 8,000
feet above the sea, with bare rocky peaks projecting above this height, the highest reaching
an elevation of 15,000 or 16,000 feet, the temperature of the Yakima Pass must be lower than
th'e rule of decrease of temperature for increase of elevation would give when applied to the
temperature of Steilacoom. The influence of these causes is shown in the meteorological
report of Lieut. Mowry, by which it will be seen that the climate of the Cascade range and
the country east of it is very cold. Lieut. Mowry says, page 404, at Chequoss (a pass in the
Cascade chain 4,000 feet above the sea,) on the summit of the Cascade range, August 9th,
the thermometer indicated a temperature below the freezing-point, and ice formed to the
thickness of half an inch. At the same time and place, strawberries were growing in great .
luxuriance and abundance. The Indians informed him that the snow fell there as early as November, &c., &c.
Of the 8. 69 inches of rain that fell during .January at Steilacoom, 5.37 inches fell after the
26th; and of the 20.7 inches rain that fell there during the winter (December, January, and .
February.,) but 7.74 inches had fallen at the time Mr. Tinkham crossed the Yakima Pass, (21st
January ;) that is, but little more than one-third of the whole quantity that fell during the .
winter. The above investigation is in accordance, then~ with the facts as found by Mr. Tinkham; but one-third of the snow had fallen when he crossed.
Lieut. Grover, in crossing from Clark's fork to the Oreur d'Alene prairie, between the 19th
and the 22d of F ebruary, found 2! feet of very hard snow for the most part of the way, the
elevation being about 2,000 and 2,500 feet. The country here is very dry, according to Lieut.
Mowry.
It seems probable, from the foregoing investigation, that not less than 20 feet of snow is
usually to be found on the summit of the Yakima Pass at the close of winter-gradually
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1.' t 6 1.' t &c
·
t o 12 1ee
ch angmg
, 1ee , . , &c · But the question shou\ld
. not be considered settled until
further examinations and an instrumental survey of the Yakima Pass are made.
The terminus of the road should be on Puget sound, and, from the report of Capt. McClellan, the harbor of Seattle would appear to be the most favorable on .the eastern shore. To
return to the crossing of the Columbia river near the mou~h o~ Snake nver ·
Capt. McClellan states: '' With regard to the Columbia nver, I am not prepared to speak
so much in detail; the last barometer being broken before we. reached there on our return,
and for other good rP.R.ROnR, I passed down by wa~er. ~r~ ~ander, however, travel~e~ the
greater part of the distance by land; and a~ his exa~ma~wn corroborates the opin~on I
formed at the time, I shall content myself with expressmg In ·general terms the nature of
that pass." His conclusion is, that "it is not only practicable, but remarkably favorable;"
and, in his opinion, it would be desirable that an instrumental. survey should. be made of the
Yakima Pass and the Columbia River Pass, should any more railroad exploratiOns be made on
this line. In conversation Capt. McClellan informed me, that the work on the route along
the Columbia river, from the Dalles to near Vancouver, 90 miles, would be similar to that
of the Hudson River railroad along the mountain region. Mr. Lander says, "the high
floods to which the Columbia river is subject, are serious obstacles to obtaining the best
location for cheap construction offered by its valley." From observations made at Fort Vancouver, from May 8 to July 20, 1854, the rise of the river during the flood was 10 feet above
spring level, and 17 feet above summer level.
Governor Stevens says: ''The pass of the Columbia river, examined personally by .myself
as well as Captain McClellan and Mr. Lander, is remarkably favorable in its grades, which
rarely exceed ten feet, in the ease with which debris from the ledges can be worked to form
the embankments required to guard against freshets, and the great facility with which wood
and stone, both of good quality, can be transported down the Columbia for purposes of construction. The only serious obstacle is Cape Horn mountain, which; to avoid sharp curvature,
may require a tunnel seven hundred feet in length. The grades down the Columbia to near
the mouth of the Cowlitz, and thence to Olympia, Steilacoom, or Seattle, will be small, the
work light, and abundant materials of all kinds will be found for road-beds and superstructure." The ascents and descents are estimated at 300 and 700 feet. On the Columbia
the line is, for the most part of the way, located in the bottom lands of the river, and will
rarely be forced from them to the rocky bluffs bordering its intervale. Between WallahW allah and the Dalles Mr. Tinkham found it necessary in only two instances to cross the
rocky spurs jutting out from the river bluffs.
The bluffy country bordering the Columbia ceases near Cape Horn. From below the Dalles
the woods commence, and continue to the head of Cowlitz river.
"The wide and comparatively fiat and wooded valley of the Cowlitz connects with plains,
sometimes of prairie and sometimes of woodland, extending to Puget sound, and which, although
not fully explored, are sufficiently well known to insure the unusually favorable chaTacter of
the country for the construction of a railway."
The total length from the crossing of the Columbia to Seattle is about 390 miles. The
ear h excavation will not probably exceed the heaviest work of the prairies east of the mountain , and i e tim.ated not to exceed an average of seven to eight feet. The material for embankment i almost always of a superior character.
The amount of rock-cutting, with the exception of the portion of the line between the
Daile and ape Horn, will be very small. The rock is generally a basaltic trap.
In reference to the facilitie for con truction upon Clark's fork and on the Columbia, Governor tevens ay : "By im rovements either in the b d of the river, or in the use of locks at
veral point on the lum ia an lark' fork, an y the sub titution of rail where such improvement i im r cticable, it i ot u ted that a c n inuou communication can be established
from the mouth f the ' lu bia to the mouth of the 'pokanc, and probably tu Colville, and
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from the Pend d'Oreille lake to Horse Plain. Rails will undoubtedly be required at several of
the places, and transfer be made from steamer to steamer."
The total length. of the route from St. Paul to Seattle, Puget sound, by the Columbia River
Pass, is 2,025 miles, or 2,050 if the Bitter Root river is used instead of the J ocko; by the
Yakima Pass, 1,870 and 1,845 miles respectively. The distances just given are taken along
the line of location for the proposed railroad. They are nearly the same as those travelled,
except on the prairies east of the Rocky mountains, and on the Spokane Plain, where the
located line is shorter than that travelled over, there being no serious obstacles to the more
direct course. The distances given differ from those used by Governor Stevens, owing to a
revision which the maps have undergone since his report was written.
SOIL.

In the absence of the geological report of Dr. Evans, whose field duties in Washington
and Oregon Territories have detained him there until recently, the information upon the
character of the soil upon the route : is not as full, detailed, and satisfactory as could be
desired. Previous geological examinations, over portions as far west as about longitude 101°
or 102°, show that the uncultivable region begins in about the same longitude on this route as
in the latitude of the Arkansas.
From the geological information respecting the region between the meridian of 101° and
the Spokane Plain imparted recently by Dr. Evans, ~ from the report of Mr. Gibbs upon the
section west of the Spokane, and after a close examination of the reports, the following
general conclusions have been arrived at respecting the soil of the region traversed by the
northern route.
From the Mississippi to the western border of the Plateau of the Bois des Sioux, in about
the meridian of 98° west of Greenwich, the soil is fertile; the upper layer being composed of
vegetable mould. Here it begins to be mixed with sand and gravel, the proportion of which
ingredients increases as you proceed westward. From Fort Union to the foot of the mountains,
(15 or 20 miles east of the crest,) the upper covering of sand, clay, and grav:et is from one to
three feet thick, and lies upon a coarse sandstone . The grass, luxuriant on the vegetable mould,
gradually becomes thinner, until on the sterile soil it is very sparse. Immediately under
the mountains it improves again-perhaps from the intermingling of limestone debris, and
the comparatively greater fall of rain.
·
On the Coteau du Missouri the ground is rougher, and the grass thinner, than on the
prairie; and west and south of the Missouri it is in many places even yet more rough and
sterile, the Mauvaises Terres beginning not far from the mouth of L'Eau-qui-court river.
In fact, the tertiary and cretaceous formations extend from about longitude 97° west of
Greenwich to the eastern base of the Rocky mountains; the soil being stiff clay and sandstone,
alternating with each other. The former are well constituted for fertility; but, under the present meteorological conditions, (the small yearly amount of rain, and the total absence of it
at certain seasons,) they are unsuitable for agricultural purposes. They produce luxuriant
grasses in the spring, but in the dry season (the summer) the sun withers the grass; parches,
bakes, and cracks the clay surface, and not only gives it a sterile aspect, but renders it uncultivable. The sandstone eoils are in themselves sterile. It is thought by some that if the annual
burning of the prairies were to cease, forests would grow upon the clay soils, a greater amount
of rain in the summer be precipitated by them, and that these clay soils would thus become
cultivable.
The river-bottoms in part (where the soils of the different strata become mixed,) and the valleys among the mountains, form exceptions to this general condition of sterility. As, for
instance, it is Lieut. Donelson's opinion that upon the Missouri the soil is such that the settlements might be conti~uous upon its banks up to the mouth of L'Eau-qui-court river, longi-
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tude 98°; from that point to Fort Union, about one-fourth could be settled. Above Fort
Union, Lieut. Grover says: "On the lower portion of the river (between Fort Benton and
. Fort Union,) there are many quite extensive bottoms well adapted to agricultural · purposes.
There is a good deal of arable land, also, in the vicinity of Fort Benton, and in the Sun River
valley." The proportion of cultivable bottom lands on this section of the river is much less
than one-fourth. The Mouse River valley is represented to be fertile, as its growth of ash,
elm, and oak indicates. Describing that portion of the route from Fort Union to Fort Benton, Governor Stevens writes, "The bottom lands, both of the Missouri and Milk rivers, are
composed of clay and sand, &c.''
The space between the Rocky and Cascade mountain chains is principally occupied, between
the parallels of 45° and 49° latitude, with mountain masses and the great elevated plain of
the Columbia.
From the main Cascade. chain the generally sterile soil extends eastward over the dry
region until the rain that falls upon the Camr d'Alene, Bitter Root, and other mountains,
begins to be felt; we then have grazing. The soil improves in quality as. the mountains
are approacl1ed, the valleys of which are rep{esented as fertile~ perhaps influenced in some
degree by the nature of the mountain debris that have been washed upon them. The Columbia river and its affiuents, in their lower courses within the limits above mentioned, are
stated to carry gravel and sand, but no fertilizing matter.
It is their upper or mountain valleys (between the Cascade and Rocky mountains) only that
are productivo; their lower are uncultivable.
The fertile or cultivable areas are most probably the exceptions to the general character of
the soil between these two mountain chains, and are of limited extent.
The soil, too, of a large portion described as fertile, is most probably better adapted to grazing
than to farming. The valley of St. Mary's, and other mountain valleys in that region, and
west of the Bitter Root mountains, are represented to have dark gravelly soils. The prairies
on the Columbia river are also more or less gravelly. The middle and western parts of the
plain of the Columbia are sandy, rocky, and sterile; here and there are swales, having rich
mould; bunch-grass, varying in degree of sparseness of growth, is found over a large portion
of its surface.
Lieutenant Mullan says of the St. Mary's valley, which has been considered as a kind of
standard, "the soil of the valley of the Bitter Root (St. Mary's) is fertile and productive, well
timbered with pine and cotton-wood, but whose chief characteristic and capability is that of
grazing large herds of cattle) and affording excellent mill-sites along the numerous mountain
streams.''
Probably about one-fourth of the area of the valley is cultivable, the remainder being suit-·
able for grass-lands only.
Dr. Suckley, referring to the Hell Gate, Bitter Root, Clark and Columbia rivers, and to
the Dalles, says, "there are a few pieces of excellent land along these rivers." The valley
of Clark's fork is heavily timbered with pine; there is no grass.
Within the limits of Washington Territory, between the Cascade and Rocky mountains,
there are 7,356 Indians. Within the same Territory, west of the Cascades, the areas being
as 3 to ~ about, there are 6, 903 Indians. This may give some indication as to the capabilities
of the so1l for supporting animal life.
West ?f the Ca. cade mountains there are generally prairies, soon exhausted by cultivation,
but offenng g o grazing; clay formations that are arable and rich river bottoms. The fall
of rain in the year i' about 47 inche ; the temperat~re is m~derate.
vern r 1 jteven e imate that there are 4,000 uare miles of tillable land on the eastern
slope of the Bocky mountain , and that tlie mountain valleys on the western slopes contain
,0
uare ile of arable lan .
The preliminary rep rt f the geologist of the party, made from Washington Territory,
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where he was still engaged in the field when the report of Governor Stevens was prepared,
failed to reach the latter, who thus was not afforded the means of correcting opinions formed
from those appearances of fertility presented by the growth of grasses, &c., which are liable to
mislead, especially after traversing a region devoid of such verdure. · A. more. thorough
examination of the country and soil proves that very little, if any, of the eastern slopes of the
Rocky mountains is suitable for cultivation; and that the valleys of the streams east of the
mountains, and those west, ~re capable of sustaining merely small agricultural settlements.
The greater portion of these valleys are only suited for grazing lands; and this mountain
region, described as containing 10,000 square miles of arable land, admirably adapted by
nature for a grazing country, can never sustain a large agricultural population.
There must be some numerical er,ror in the estimate of the area of the grassed lands between
the Bitter Root and the Rocky mountains, since careful measurements in the office make it
much less than that given above.
It is not probable that the area of cultivable soil within the limits mentioned, east and west
of the Rocky mountains, will exceed one-tenth of tbe area stated-that is, 1,000 square miles.
The character of country along the route from: S.t. Paul to Seattle may be summed up as
follows:
From St. Paul to Little Falls, fertile soil....................................................
From the Mississippi river at Little l!..,alls to Dead Colt Hillock, the soil is
fertile-the distance is about ............................................................. :..
From that point to the crossing of Reviere a Jacques, near the 99th meridian,
the change from fertility .to an uncultivable condition takes place ................. .
Thence to the crossing of Sun river, a distance of 752 miles, the prairie is uncultivable; the river bottem of the Missouri in part, those of Jacques river, Mouse
river, and of other streams, possessing a Cl!ltivable soil .............................. .
We then have mountain region of 404 miles, a ·well-wooded district to the Spokane
river, with mountain valleys of partly cultivable soil, and prairies of the same
character ............. ·............................................................................. .
(The sum of the areas of the cultivable soil in the Rocky mountain region being
about 1,000 square miles.)
From the Spokane river to the crossing of the Columbia, 10 miles above Fort
W allah-W allah, over the barren plain of the Columbia ............................. .
Thence to the Cascades, an uncultivable though grazing district, about .............. .
Thence to Seattle, on Puget sound, over cultivable land, about ..................... ~ .... .
Total.........................................................................

109 miles.
166

"

66

"

752

"

404

''

142
192
194

"
"
,,

2,025

"

So that of the 2,025 miles from St. Paul to Seattle, on Puget sound, we have only a space of
about 535 miles of fertile country; the remaining 1,490 miles being over uncultivable prairie
soil, or mountain-land producing only lumber, with the limited exception of occasional riverbottoms, mountain-valleys, or prairie.
CLIMATE.

Of the 47 inches of rain that fall yearly at Steilacoom, Puget sound, 15 inches fall during
the autumn months, and 20.6 inches during the winter months. At Fort Laramie, on the plain
just east of the Rocky mountains, 23.5 inches rain fall during the year. Ten inches of these
23.5 fall during the spring, and only 3.4 inches during the winter. At Fort Snelling about
25 inches fall during the year: of this only 2 inches fall during the winter; 6.8 inches during
the spring; 10.2 inches during the summer; and 5. 7 inches during the autumn. The excessive
autumn and winter rains of Puget sound are converted into spring rains at the eastern base

~
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of the Rocky mountains, -an-d into summer rains at Fort Snel~ing. It is probabl~ that the
Bitter Root range has a heavy winter precipitation, and, a~restmg a large pr~portwn of the
moisture from the west, protects the Rocky mountains from It and fr.om heavy winter snows-a
circumstance favorable to the construction and working of a railroad through the Rocky
mountains in this latitude. It appears probable, too, that _the greatest precipitatio~ in this
region takes place during the latter part of winter and the early pa~t of spring. Mr. Tinkham,
in crossing the Bitter Root range, found two. and three feet of snow In the latter p~rt of November; and, before he left the camp on the summit of the pass, (7 ,250 feet elevatwn) the snow
·
increased to the depth of six feet.
The evidence adduced by Gov. Stevens shows that no obstruction to a railroad need be appre'hended from snow across the plains through the passes of the Rocky mountains, and thence by
way of the Columbia River Pass to Puget sound, though the great rise of the Bitter Root and
Flathead rivers and Clark's fork, in the spring freshets, indicates a large deposition of snow
at their sources. It is reported, that two winters previous to that of Gov. Stevens's party
being there, (winter of 1851-2,) a party of Flat1lead Indians were prevented from returning
to their village, in St. Mary's valley, although only two or three days' travel from it, by the
passes being blocked up with snow; they were on that account obliged to pass the winter in
one of the valleys east of St. Mary's. This does not, however, make it impracticable for a
railroad, since it was the accumulation of drift of the whole winter, and on a railroad track
it would be removed as fast as it fell. The meteorological observations made at Fort Benton
and in St. M~ry's valley during the past year, will be interesting. The amount of winter
rains converte9. into snow, give pretty sure indications, in these climates, of the greatest depth
that may be encountered, allowing one foot of snow to one inch of rain.
With respect to the temperature of the route: San Francisco, in about latitude 37°, has a
winter temperature of 50° Fahrenheit; Fort Moultrie, Charleston harbor, about latitude 33°,
has about the same winter te~perature, 50° Fahrenheit; Steilacoom, Puget sound, about latitude 47°, has a winter temperature of about 39° Fahrenheit-t;he same, nearly, as that of
Fort Monroe, Old Point Comfort, Chesapeake bay, in latitude about 37°, which is 40° Fahrenheit.
· The mean winter temperature of Steilacoom, Puget sound, is 39°; of San Francisco, 50°.4;
showing an increase of about 1° of Fahrenheit for 1° of latitude, which is the change generally
on that coast within those limits, corresponding nearly with the eastern part of Europe,
as given by Humboldt.
On the Atlantic coast, the change from south to north in our territory, as far north as Boston,
is about 2°.4 Fahrenheit for 1° of latitude. The meteorological observations that I have access
to, those of the Surgeon General's bureau, do not show whether this change of proportion takes
place gradually between the shores of the two oceans, or if it be sudden.
Along the Mississippi river the decrease of temperature for increase of latitude is somewhat
less than on the Atlantic.
Along the chain of the Rocky mountains the change of temperature in some instances corresponds with the Atlantic, sometimes with the Mississippi; in other cases, the proportionate
decrease of temperature going north is greater than either. The observations on the northern
route, as given in the report, are too imperfect to enable a satisfactory comparison to be drawn
between them and those made at points further south. So far as any conclusions can be
deduce~ from them, they indicate that the law of change of temperature along the Rocky
mounta1n range for cbange of latitude is nearly the same as that along the Mississippi or the
Atlantic c a t-the point· being reduced to a common elevation by the allowance of 1° Fahrenheit for every 300 feet of elevation. It is suppo ed, also, that no great modifying influenc s from local cau e. exist-such, for in tance, as the reat ~ alt lake. If, then, we £.nd
? i t alonrr the northern ro tc, among the ountains, with winter temperatures not exceedIng tho e many degrees further outb, in the same mountain chain, it will be due simply to

ROUTE NEAR THE FORTY-SEVENTH AND FORTY-NINTH PARALLELS.

53

the low elevation of the former. That the winter climate is severely cold on the prau1es
between Fort Benton and the mountains, and in the Rocky mountain passes, is inferrible
from the reports of Mr. Tinkham and Lieutenant Grover. That the cold is excessive on
the prairie over the whole route is evident, from the meteorological information contained in
the report. Mr. Tinkham, after crossing the summit of the Marias Pass, (latitude 48° 30'
about,) found, on the 20th of October, at an elevation of 5,600 feet, (300 feet higher than the
proposed tunnel in Lewis and Clark's Pass,) the snow-banks of the previous winter still resting
on the borders of the shaded ponds or small la.k es; and in the prairies, twelve miles from
the summit, h,e found four inches of snow. On the route to Fort Benton, (from this pass,)
between the 20th and 27th of October, distance 136 miles, the thermometer was once or twice
as low as 3° Fahrenheit.
Lieutenant Grover crossed the Rocky mountains through Cadotte's Pass, in January of
1854, and while in the pass the thermometer descended as low as. 21°, 19°, 15°, below zero of
Fahrenheit.
The meteorological observations of the Medical department of the army, furnished me from
the Surgeon General's office, form the data, in addition to those given in Governor Stevens's
report, for the deductions drawn respecting the amount of snow, rain, temperature, &c.
GENERAL REMARKS.

The two principal favorable characteristics o£ the northern route, are its low profile and
low grades; the prairies extending in this latitude f~om the Mississippi to the base of the
mountains, fifteen or twenty miles from the summit, in about longitude 112° and 113°, a
distance by the railroad route of 1,000 miles. Its proximity to, and connexion with the Missouri and Columbia rivers and their principal tributaries, is also favorable to its construction.
The road leaves the Mississippi river, at Little Falls, at an elevation above the sea of·
about 1,100 feet. Between Mouse and Missouri rivers it has attained an elevation of more than
2,000 feet. Its general elevation on the Missouri and Milk rivers is 2,200 feet. Leaving Milk
river, it crosses the high prairies towards Lewis and Clark's and Cadotte's Passes; at the
distance of 100 miles on the travelled, and 130 on the railroad location from these passes,
the elevation is about 3,000 feet. Upon entering the passes it is about 4,60{) feet, the summits
being respectively 6,300 and 6,044; and the proposed tunnels at elevations of 5,300 and 5,000
feet respectively.
After passing the summit we descend to the elevation of 3,000 feet, at about 100 miles west
of it, by following the valley of the Bitter Root, and 130 miles west of it, following the
Jocko, making the whole distance on the railroad route, exceeding an elevation of 3,000 feet,
to be about 260 miles. At the junction of the Bitter Root and Flathead rivers, which forms
the commencement of Clark's fork, the elevation is about 2,500 feet, and at Pend -d'Oreille
lake about 1,600 feet. In crossing the dividing ridge between Clark's fork and the Spokane
river, and the Great PlaiJ+ of Columbia, between the Spokane and Columbia, the elevation
attained is about 2,400 feet. If the mountain district be considered to extend from Sun
river to Pend d' Oreille lake, the route runs through 310 miles of it; if to the Spokane river,
about 400 miles.
The sum of the ascents in crossing main divides or ridges going from Fort Vancouver,
elevation 0, to St. Paul, elevation 828 feet, is about 9,500 feet; from Seattle, on Puget sound, to
St. Paul, the sum would be 10,000 feet.
The descents, going west, would be, respectively, above 8, 700 and 9,200 feet.
Applying Latrobe and Knight's rule for equating grades, the effect of these ascents
and descents, on the working of the road, would be equivalent to 343 miles in the first instance,
and 362 in the other.
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The distance from St. Paul to Vancouver is 1,864 miles.
"
"
Seattle
2,025 miles.
The equated distances become (to Vancouver) 2,207 miles.
"
"
(to Seattle)
2,387 miles.
The numbers just given are not necessarily a measure of the sum of all the ascents on the
route, since in making any one of the great ascents the road may and does rise and fall repeatedly. These minor undulations careful instrumental surveys only can measure accurately.
If the prairies give a low profile, they at the same time have the disadvantage of furnishing
neither lumber nor fuel, nor a good supply of water, and, at some seasons, none at all over
certain distances. The cotton-wood on the river bottoms (of which but a limited supply exists)
should not be depended upon for fuel-it is no doubt of small growth; that of large growth,
on the rich lands of the Mississippi, is used for fuel on western steamboats, but the small
growth will hardly prove fit for use in locomotives. It will not, certainly, be good fuel for
that purpose. Opinions differ as to its fitness for ties, even for temporary track by which to
reach supplies of better lumber for a permanent road. By some it is said to be totally unfit
for this purpose, as it will not hold a nail.

a

TIES, LUMBER, &C.

The -points of sup-ply of good timber are Little Falls, Mississippi river; Red
Mouse river, Bear' s-Paw mountains, the Three Buttes) and the western slopes of the
mountains.
The distances apart of these points, over which ties and lumber generally must be
ported up the Missouri, areFrom Little Falls to Red river, 100 miles ;
From Red river to Mouse river, 260 miles ;
From Mouse river to Bear's-Paw mountains, 470 miles-;
From Bear's-Paw mountajns to western slope of Rocky mountains, 170 miles; or,
From Three Buttes to western slope of Rocky mountains, 130 miles.
West of the Rocky mountains the country is well supplied with lumber throughout,
for the space of 110 miles in crossing the plains of the Columbia.
It will cost to transport lumber great distances by the built portions of the road,
per 1,000 feet per 100 miles.

river,
Rocky
trans-

except
$4 50

FUEL.

Supposing the road supplied with fuel, in the districts _destitute of it, from the coal-fields
of Illinois, the nearest point to St. Paul is Port Byron on the Mississippi, 330 miles from St.
Paul, and coal will probably cost at St. Paul from $4 to $6 per ton.
As coal can be transported three and a half times as far as wood, and be equally economical
for locomotive use, it may be used over 600 miles of the northern route, beginning 100 miles
west of the Mississippi, at an average cost to the road of from $15 to $17 per ton. This estimate is made merely to show what would be the cost over these portions of the route if cottonwood cannot be used for fuel. The cost of wood per cord, for 200 miles east of the Rocky
mountain , would be in the same proportion. The sources of supply of good fuel from Red and
M.ou ·e river,, Bear's-Paw mountains, and the Three Buttes, will of course be availed of, so far
as they can be economically.
The navigation of the i. ouri river to Fort Union is closed by ice four or five months in
the year; that of the 1i · i i:ppi, at • t. Paul, about four and a half months, from the latter
part of ... ovember to early in April.
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TUNNELS.

In forming a judgment upon the practicability and length of time required to execute a tunnel, the only safe guide is the result of well-tried means of excavation.
When the question is the construction of a tunnel of several miles in length through rock,
the depth from the surface being so great that shafts cannot be resorted to, the tunnel is only
practicable if some machinery can be applied to the excavation so as to bring its time of completion within reasonable limits. The rate at which rock excavation could be made in it, by
the only means as yet successfully tried, would be so slow that the project would be considered
entirely impracticable. It does not appear that any of the machines invented for this purpose
have as yet proved successful, and no tunnel project depending upon their use can be considered practicable until they have proved successful in trials of every kind.
In hard rock, where continual blasting is required; the rate of progress may be taken at
10.5 inches every 12 hours. On the Black Rock tunnel, Reading railroad, through graywacke
slate, the progress was but little more than 0.6 of a foot every 24 hours, or 2,387 spaces of 12
hours each, for constructing 1, 782.5 feet in length of the tunnel.
In the Blue Ridge tunnel, on the Virginia Central railroad, the progress has been less
than two feet per day of 24 hours.
Tunnels two, three, and four miles in length, in rock or partly in rock, at depths exceeding
1,000 feet below the summit, in severely cold climates, at great distances from thickly inhabited districts, form serious objections to any route.
The more southerly passes of the Rocky mountains.partly explored, in connexion with this
route, have the advantage of not requiring tunnels.
ESTIMATE.

Governor Stevens's estimate of the time required to build the road cannot be founded upon
the experience of any great line of railroad built in the United States.
The estimate of 25 per cent. to the cost at eastern. prices from the Bois des Sioux to the Rocky
mountains, and thence to the Pacific of 40 per cent., is, in my judgment, too small an increase.
It would have been safer, probauly, to have added 100 per cent. to'the cost at eastern prices,
from the crossing of Milk river to the Pacific. Under this supposition, the corrected estimates of
$105,076,000, of $112,121,000, of $105,091,000, and of $129,806,000, would have added to
them $30,690,000, $33,750,000, $30,690,000, and $41,440,000, and would becomeCost of road to Seattle by the Yakima Pass, using the long tunnel, 1,875 miles..
Cost of road to Seattle by the Columbia valley and the Cowlitz river, 2,025 miles
Cost of road to Vancouver, 1,864 miles ................................. ;...................
Entire system, St. Paul to the Columbia, with branches down the Columbia and
across the Cascades, and a connexion from Seattle direct to the Columbia river,
2,175 miles, at a cost of......................................................................
To the above original sums Governor Stevens adds for engineering and contingencies............................................................................................

$135,766,000
145,871,000
135,781,000

171,246,000
5,000,000

It does not appear whether equipment is included in the estimate; if it is not, about $3,000,000
should be added to the above sums on that account. If a full equipment has been included,
$10,000,000 should be subtracted from each of the preceding sums, to bring the estimate in
accordance with those of the other routes ; and under this latter supposition the estimate finally
becomes-

Cost of road to Seattle by the Yakima Pass, using the long tunnel, 1,875 miles.
Cos~ of road to Seattle by the Columbia valley and the Cowlitz river, 2,025 miles
Cost of road to Vancouver, 1,864 miles ................................................... ..
Entire system ................................................................................... ···

$130,766,000
140,871,000
130,781,000
166,246,000

CHAPTER II.
ROUTE NEAR THE FORTY-FIRST AND FORY-SECOND PARALLELS OF NORTH LATITUDE.

That . portion of this route from the Missouri river to Fort Bridger) on a tributary of Green_
river, has not been explored with a special reference to the practicability of constructing a
railroad) and the reports do not contain all the details necessary to the elucidation of the subject.
The information respecting it is to be found in the reports of -colonel Fremont and Captain
Stansbury.
From Fort Bridger to the Pacific, the route has been explored and reported upon by Lieutenant E. G. Beckwith.
The accompanying report upon the route east of Fort Bridger, by Lieutenant G. K. Warren,
is based upon the reports of Colonel Fremont and Captain Stansbury.
The eastern terminus of the route may be either Council Bluffs or Fort Leayenworth. It
ascends the Platte and passes through the eastern chain of the Rocky mountains, (the Black
Rills,) either by the North fork and its tributary, the Sweet Water) or the South fork and
a tributary called Lodge Pole creek. By the former it enters upon the great elevated tableland in which the headwaters of the Platte and the Colorado of the west are found, by the
South Pass, the ascent having been gradual from the first mountain gorge in the Black Hills,
30 miles above Fort Laramie, to the summ.it of the so-called pass, a distance of nearly 300
miles, bounded, generally, on either side, by mountains. This table-land, including the
Laramie plains, extends 300 miles from east to west, and 100 from north to south. Its soil
is light and dry; its growth artemisia, with a little scattered grass, a border of the latter being
found on the water-courses, and scattered cedars upon the mountains in the western half.
By the second route, the same difference of elevation is overcome by the Cheyenne Pass, probably in about the distance usual in the Rocky Mountain passes, the route thus entering the
Laramie plains, which may be considered to form the eastern part of the Great Plateau first
·
mentioned.
From the Missouri river to the entrance of the Black Hills, the route resembles others from
the Mississippi to the Rocky mountains, fully discussed elsewhere, and needs no special mention.
It may be estimated to cost $35,000 per mile for construction and equipment, 25 per cent.
having been added to cost at eastern prices for one-half the distance.
Following the northern fork of the Platte, 30 miles above Fort Laramie, 520 from Council
Bluffs, and 755 from Fort Leavenworth, this line enters the Black Hills through a gorge with
vertical walls from 200 to 400 feet high; thence to the Red Buttes, 117 miles, the road must
cross many streams coming from the Black Hills, that have cut deep ravines in the earth near
their mouths. The construction will be costly.
From the gorge of the Red Buttes to the Hot Spring gorge, 34 miles, the route lies through
a valley. A.bove this point the Platte passes through exceedingly rugged ground, and is
walled in by canons.
The roa hould leave the river just below the Hot Spring Gate, turn to the north, and
cro s the hill , the peak of which are 800 feet above the Platte, giving an average grade of
1 " feet t the mile for ix miles, but which doubtless will be found steeper than the average
n r the ·ummit, e. cend 1 mil , with an average grade of 56 feet to the mile, to the Sweet
ater, a branch of the latte. Thi stream occa ionally cuts through spurs, making canons,
th of the evil'
in"' through granite ; but it is repre ented to be generally rather
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open, with abundant grass on the immediate bottoms, though the hills on either side are rocky
and bare. At the source of the Sweet Water, the summit of the South Pass is attained, its
elevation being 7,490 feet, the distance from the first gorge in the Black mountains being 291
miles, and from Fort Laramie 321 miles.
This whole section, from the first gorge to the summit of the pass, 291 miles, will be expensive, and is assimilated, in amount of work required, to the Baltimore and Ohio railroad,
and may be estimated, therefore, to cost, for construction a~d such equipment as will be
required for first use, 50 per cent. being added for increased cost over eastern prices, $75,000
per mile.
The only practicable route known, ·from the South Pass to the Great Basin, is by Fort
Bridger through the passes in the Wahsatch mountains, explored by Lieutenant Beckwith.
The route would traverse the Great Plateau, following Sandy creek, a tributary of Green river,
to the crossing of the latter, from which point to Fort Bridger no doubt exists of its practicability. The distance is 131 miles; the elevation of Fort Bridger, 7,254 feet.
The amount of work on this section would be considerably less than that on the preceding,
and the construction and equipment may be estimated to cost $50,000 or $55,000 per mile; 50
per cent. being added to the cost at eastern prices.
From Council Bluffs to Fort Bridger the distance is 942 miles, and from Fort Leavenworth
1,072 miles.
The points of supply for ties, lumber, &c., will be found only at the eastern extremity,
on the Black Hills and on the Wind River mountains, the distances apart being 500 and
300 miles. Fuel for working parties will be found along the Platte; none on the stre~ms of
the great plain west of the South Pass. Good building-stone is found on the Sweet Water.
Coal is to be had at the ea~tern terminus, and extensive beds exist on Green river and its
affiuents; the distance apart of the points of supply being about 800 miles.
The route along the South fork of the Platte and Lodge Pole creek, by the Cheyenne Pass
and Bridger's Pass, is not so well known as the other. Lodge Pole creek has never been
continuously explored, and there is no profile of this route. Respecting the Cheyenne Pass,
Captain Stansbury says his "examinations fully demonstrate the existence of a route through
the Black Hills, not only practicable, but free from any obstructions involving in their removal
great or unusual expenditure." He gives no estimated grades, and had no barometer or other
instrument for measuring elevations.
From the Cheyenne Pass to Fort Bridger "the country can be crossed in many places, the
choice being determined by considerations of fuel and water.'' That selected crosses the
divide between the waters of the North fork of the Platte and Green river, by Bridger's Pass.
The expense of construction on this route, from the Cheyenne Pass to Fort Bridger, would
probably be less than that along the Platte. The rock-cutting would be small in amount,
and in soft material. It crosses ground much cut up by ravines and gullies, and in many
places easily torn up by the torrents, probably requiring care in location, and much masonry,
which the absence of good building-stone would render expensive. Captain Stansbury says
an extensive embankmentwill be required on Muddy creek, west of Bridger's Pass. The distance from Council Bluffs to Fort Bridger by this route is 897 miles.
A reliable comparison of the cost of the two routes cannot be made with the present information; and in the estimate of the cost of the whole route, I shall adopt that by the South
Pass, though Captain Stansbury, who examined both, is positive in his preference of the other.
It is probable that no unusual difficulty may be apprehended from the depth of snow between Fort Laramie and Fort Bridger. The quantity that falls is not exactly known.
The eastern terminus of the exploration of Lieutenant Beckwith upon the route of the 41st
parallel is at Fort Bridger, situated on Black's fork, a tributary of Green river, at an elevation of 7,254 feet above the sea. The line ascends the divide between the waters of Green
river and those of the Great Salt lake by the valley of Black' s fork or of one of its tributa8a
'
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ries, with grades of 69.5 and 40.3 feet per mile. The summit is a broad terrace at the foot of
the Uinta mountains, and has an elevation of 8,373 feet. From this point the line descends
over the undulating country separating the Uinta and Bear River mountains, crosses the head
of Bear river, and, entering the valley of White Clay creek at its head, follows that stream to
its junction with Weber river.
·
The W ahsatch mountains now intervene between this rolling country and the Great Salt
lake, and the passage through them may be effected by following Weber river, or by ascending
to near the sources of the Timpanogos, and descending that stream_.both being affiuents,
directly or indirectly, of the Great Salt lake. The distances are about the same to their common
:point on that lake.
There are canons upon both these streams; that of the Timpanogos is ten miles in length,
and narrow, being from 100 to 300 yards in width. It is direct in its general course, but
must be bridged at several points to avoid short curves. The sides are of blue limestone) and
will require rock-blasting at some points. The river, thirty yards wide, descends with a powerful current, and, when most swollen, is six feet above its ordinary level.
, The upper canon, on Weber river, is rather a gorge, or defile, eight and a half miles
long. The mountains rise to a great height above it, and are rocky and precipitous, and
much broken by ravines. The river is winding, and it will be necessary to cross it frequently.
The lower canon, near the borders of the valley of the Great Salt lake, is four miles
long, direct, with an average width of 175 yards, the stream being thirty yards wide, and
impinging, frequently, with great force against the base of the mountains, which are sufficiently retreating to admit of the :practicable passage of a railway.
.
Entering the valley of Great Salt lake from either this or .the ~impanogos canon, there
is no obstacle to the construction of a railway, passing by the south end of the lake, and
crossing the Jordan, Tuilla valley, and Spring or Lone-Rock valley, to its west side.
By the. valley of the Timpanogos, the distance from near Fort Bridger to the south end
of the Great Salt lake, on the western side of the valley of the Jordan, is 182.55 miles-the
greatest grade required, eighty-four feet to the mile.
The amount of work required on this section, excepting that along the canon, will not,
in the opinion of Lieutenant Beckwith, be great.
"From the western shore of Great Salt lake to the valley of Humboldt river the country
consists alternately of mountains, in more or less isolated ridges, and open, level plains,
rising gradually from the level of the lake on the east to the base of the Humboldt mountains on the west-that is, from 4,200 feet to 6,000 feet above the sea." West of the Humboldt mountains the country is of the same character, the plains declining until, at the west
shore of Mud lake, usually caHed the foot of the Sierra Nevada, the elevation is 4,100 feet.
Here the ground rises again to the plain, table-land or basin of the Sierra Nevada, whose elevation is 5,200 feet above the sea. It is covered with irregular spurs, ridges, and isolated peaks,
rising a few hundred feet, leaving a plain surface in a north and south direction sometimes ten
miles, sometimes only a few hundred yards, in width. In an east and west direction this
-plain is about forty miles in extent, bounded at either end by mountains, the summits of
the pa ses through which are 400 and 500 feet above the plain, and which prevent its drainage into tb.e Great Basin, or into the waters of the Pacific. This plain, or basin of the Sierra
Nevada, might properly be called a part of the Great Basin, since it is in every respect similar
to it.
The mountains in thi pace of 500 mile , between the Great Salt lake and the foot of
the ierra evala have a general north and south cour e; occasionally cross-spurs close the
- valley · t the nor h an
uth, 1mt more frequently thi i alation is only apparent. They are
harp r ·k ', an 1 in · . ible in m ny vart , ut are. low and easily pa ·ed in others; their
n ·r' l ·l va i n V ' ri fr
1,£ et ab ve the vall y , and but few of them
n h ir i 'h ' t
the ·u mer. rrh y ar liberally supplied with
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springs and small streams, but the latter seldom extend far into the plains. At the time of
melting snows there are many small ponds and lakes, but ·at other seasons the waters are
absorbed by the soil near the base of the mountains. Grass is found in abundance upon nearly
every range; but timber is very scarce, a small scattered growth of cedar only being seen upon
a few ranges. East of the Humbold-t mountains, the growth of cedars is more abundant and
the grass better. The valleys rarely have a width east and west of more-than five or ten miles,
but often have a large extent north and south. They are irregular in form, frequently extending around the ends of mountains, or uniting to succeeding valleys by level passages. The
greater part of the surface of these valleys is merely sprinkled by several varie~ies of sombre
artemisia, (wild sage,) presenting the aspect of a dreary waste; though there are spots more
thickly covered with this vegetation, yet the soil is seldom half covered with it for a few acres,
and is nowhere suitable for settlement and cultivation. Immediately west of Great Salt lake
there is a desert plain of mud, clay, and sand, impregnated with salt, seventy miles in width
from east to west by its longest line, and forty at a narrower part further south-thirty miles
of which must be piled for the passage of a railroad across it.
A railroad may be carried over this series of plains, and around the mountain masses, at
nearly the general level of the valleys. The route in this manner reaches the foot of the
Humboldt mountains-a narrow but elevated ridge, containing much snow during most of the
year-and crosses them by a pass nine miles long, about three of which are occupied by a
narrow, rocky ravine, above which the road should be carried on the sloping spurs of the
mountains on the western descent. Elevation of summit, 6,579 feet above the sea. At the
time when passed, 21st May, snow covered the high peaks above it, and a few drifts extended
into the ravines down to the level of its summit.
The descent is now made to the open valley of Humboldt river, which is followed for about
190 miles. The steepest grade proposed in the pass of Humboldt mountain is eighty-nine feet
per mile for eight miles, but this can be reduced by gaining distance to any desirable extent.
The Humboldt river, as described by Colonel Fremont, is formed by two streams rising in
mountains west of the Great Salt lake-the Humboldt mountains. Its general direction is
from east to west, coursing among broken ranges of mountains; its length about three hundred
miles. It is without affiuents, and terminates near the foot of the Sierra Nevada in a marshy
lake. It has a moderate current, is from two to six feet deep in the dry season, and probably
not fordable anywhere below the junction of the two streams during the melting of the snows.
The valley varies in width from a few miles to twenty, and, excepting the immediate riverbanks, is a dry, sandy plain, without grass, wood, or arable soil. Its own immediate valley
(bottom) is a rich alluvion covered with blue grass, herdsgrass, clover and other nutritious
grasses, and its course is marked through the plain by a line of willow, serving for fuel.
Of the three lines from the Humboldt river to the foot of the Sierra Nevada, the best is that
by the Noble's Pass road, as it avoids the prindpal range of mountains crossed on the line
followed a few miles south. .The line followed crosses two ranges of the general character of the
Basin mountains, and reaches the foot of the Madelin Pass of the Sierra Nevada, on the west
shore of Mud lake, in a distance of 119 miles, and at ari elevati~n of 4,079 feet above the sea.
The topographical features of the Great Basin present extraordinary facilities for the construction of a railroad across it. By the route followed, the distance is more than 600 miles from
the debouche of the Timpanogos river to the west shore of Mud lake.
In this latitude, the Sierra Nevada was found to be a plateau about 5,200 feet above the sea,
forty miles in width from east to west, enclosed at these limits by low mountains, the summits of the passes through which are four and five hundred feet above its surface. The plain
is covered with irregular spurs, ridges, and isolated peaks, rising a few hundred feet, limiting
it in a north and south direction sometimes to a space of a few hundred yards, and in others
to that of ten miles. These spurs, &c., on the eastern portion of the plateau are sparsely
covered with cedar; on the western, heavily covered with pine.
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There is no drainaO'e
from this plain, the waters of a few small streams and springs
forming
0
•
•
grassy ponds upon its surface. In its general features it is similar to the Great Basm, excepting
that as more rain falls upon it, the vegetation is comparatively luxuriant.
The two routes by which this plain is Teached from the Great Basin, and the descent afterwards made to the Sacramento river, are described in detail in the concluding chapter of Lieutenant Beckwith's report.
That called the Madelin Pass, the more northern, is most probably the better of the two, and
is the only one necessary to be considered. Leaving Mud lake, it ascends by the valley of
Smoky creek, for three miles through a narrow gorge (from 100 to 150 yards wide) in an
outlying spur of the Sierra Nevada. The sides, formed of coarse, crumbling, metamorphic rock,
much broken by side ravines, Tise abruptly to the height of from fifty to two hundred feet on
the south, and to a much greater elevation on the north side. The course of the gorge is
direct, and can be followed without difficulty by a railroad. Above the gorge, the valley
expands to the width of half a mile and a mile, and again becomes narrow; being enclosed on
the north by retreating mountain spurs, the means of ascending by a very uniform grade is
afforded. · Near the summit the grassy ascent is but 200 yards wide, with rocky hills rising
gently two or three hundred feet above it. The pass is, thus far, of a very favorable character;
the length ofthe ascent is 22.89 miles, the difference of elevation 1,172 feet, the altitude of the
summit 5,667 feet, and the st~epest slope 75 feet per mile.
:By a gentle descent for fi.ve miles the plateau is gained, and then crossed to the low ridge
enclosing it to the west, the summit elevation of which, 5, 736 feet, is attained by following
a ravine valley, sometimes a mile, at others a quarter of a mile wide, bounded by ridges
rising gently on either side. The descent is commenced by a narrow ravine, and is at first
rapid, 420 feet in 2.4 miles; but the ravine soon widens, and a creek descends from it with
a free current, a tributary of the Sacramento river. A cut is proposed at the summit 120 feet
deep, running out to the surface at either end, making a length in all of four miles, and a
grade of 124 feet per mile for 2.4 miles. It may be preferable to tunnel instead of cutting,
or to cut only one-half the depth proposed.
The open plain of Round valley, on the Sacramento, is reached 15 miles from the summit,
(difference of elevation 1,300 feet,) over one-half of which distance the road must be located
along the mountain on the northeast side of the stream. Although the greater number of
ravines is found on that side, there are no canon walls, two of which exist on the southwestern
side.
From this point the route lies over the smooth plain of Round valley to the head of the
first cafion on the Sacramento, a distance of 15 miles.
This canon is a formidable obstacle to be overcome. Its entire length is nearly 14 miles,
succeeded by an open valley of similar extent, which is followed by a second canon nine miles
in length, of the same character as the first. From the mouth of Canoe creek, four miles below
the foot of the second canon, for the space of 96 miles the course of the Sacramento lies entirely
through heavily timbered mountains, which rise precipitously from the river-banks to the
height of from 1,500 to 2,000 feet above the stream. Its course is very sinuous, with all
varieties of curves greater than a right-angle, and is seldom entirely straight for two miles
consecutively. The construction of this portion of the route, 136 miles in length, would be
one of no ordinary difficulty or expense under the most favorable circumstances of dense
population, and the facilitie of railroad con truction which it would afford. It is impossible,
with the ata pre ented, to form a reliable opinion of its probable cost. To set down the
amount o.f lab .r re. uire at that of the Hudson river railroad, will be, it appears to me, to
u~der-es~1m~tc 1t, ·mce nly a vortion of that Tailroa , 144 miles long, runs through the mounta.mou d tnct, wherea t e whole of this is of that character.
A an intelligible de cription of the e portions of the river cannot be more brief than that
of Lieut. Bec~w!th I make the following extract from hi resume of the route:
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ExTRACT FROM THE REPORT OF LiEUTENANT BEcKWITH.

"Round valley, through which the Sacramento river descends from the northeast, and through
which a road can be carried at pleasure, extends for :fifteen miles below this point to the head of
the :first canon of the Sacramento. 'rhis canon is a formidable obstacle
to be overcome. Its
\
entire length is 13.74 miles, succeeded by an open valley of similar extent, which is followed
by another canon, 8.95 miles in length, of the same character as the first. The river, as it
enters the first canon, is from thirty to forty feet wide, flowing with a rapid current over a bed
of rocks, and it is sixty feet wide as it enters the second canon just below the junction of
Fall river, and flows over a similar bed with an equally swift current·. At their heads these
canons are vertical, metamorphic rocks, eighty feet high, with large masses of fallen rocks
accumulated at the bases of the walls. The first is cut through a high plain for six miles; the
plain then rises somewhat, and is surmounted by high sloping ridges, rising :five or six hundred
feet above it, and the canon becomes much broader and its walls more elevated for two miles,
to where it makes a large bend to the north; below this the walls gradually decrease, and in
two miles the canon opens to the width of half a mile, which it preserves for three miies to the
succeeding valley. The highest portions of the walls rise two hundred feet above the stream,
with an accumulation of fallen rocks extending hlitlf way to the top. For eight miles the
course of the canon is direct. It then makes a long bend to the north, and is followed by two
or three short curves, but with a generally direct course. Its open part is timbered and its
walls less abrupt, and on the right bank of the stream the mountains, followed by the river,
extend considerably into the plain of Fall river. The most favorable line for the passage of a
railway leads along the plain on the north side of the river, and descends the sides of the rocky
hills which surmount it, and continues on the side of the mountain until it enters the plain
of Fall river. The second canon is only less formidable than the first because of its less
extent. Its character is entirely the same, except that it is surmounted near its head by sloping
mountain ridges of a similar altitude to the former. But on the south side, a few miles distant,
the ridge subsides into rocky volcanic hills and plains. It will require a minute survey to
determine the most practicable line by which to pass it; but it is probable that the best line will
be found to leave the river a few miles above Fall river, and to pass around the ridge extending
southward, and again return to the Sacran:ento at the mouth of Canoe creek, four miles below
the foot of the canon) avoiding short curves which must be encountered in it, and diminishing
the amount of rocky cutting; for, in the rassage of each of these canons the expense will be
very heavy from this cause, and can only be estimated after an extensive and complete survey.
"For ninety-six miles below the mouth of Canoe creek to seventeen miles above Fort
Reading the course of the Sacramento lies entirely through heavily-timbered mountainR,
which rise precipitously from the river-banks to the height of from 1,500 to 2,000 feet above
the stream. Its course is winding, with all varieties of curves greater than a right-angle, and
it is seldom entirely straight for two miles consecutively; but its general courses are more uniform.
"The foot of the mountains along the stream is oftep. obstructed by fallen rocks to such an
extent as to prevent its passage on horseback, and it is also obstructed by fallen timber and
dense thickets of bushes; but the obstructions from fallen rocks are favorable rather than otherwise, for the construction of a railroad, as they will serve to form its sub-structure. At
many points, but for short distances only) the way is obstructed by rocks in place. The road
will require to be carried on the side of the mountains, a few feet above the stream at high
water, throughout this entire section to the open valley of the Sacramento, whence it can be
continued on the open plain ."
The estimate of cost may be set down ·at not less than from $150,000 to $200,000 per mile;
100 per cent. to the cost at eastern prices having been added.
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Seventeen miles above Fort Reading the open valley of the Sacramento is attained, over
which a railroad may be carried to the Bay of San Francisco, 250 or 300 miles distant.
The distance from Fort Bridger to Fort Reading, by the line of Lieutenant Beckwith's
profile, is 1,012 miles; from Fort Leavenworth to Fort Bridger, 1,072 miles; ma~ing the
whole distance from Fort Leavenworth to Fort Reading, on the Sacramento, 2,084 miles, and
to Benicia 2,264 miles.
The distance from Council Bluffs to Benicia, by the above route, is 2,134 miles.
Using the line along which the route can be located in the Great Basin, about 103 miles
shorter than that travelled, the distances become, from Fort Bridger to Fort Reading, 909
miles; from Fort Leavenworth to Fort Reading, 1,980 miles; and to Benicia, 2,161 miles.
The distance from Council Bluffs to Benicia beco.mes 2,031 miles.
TIMBER, BUILDING MATERIALS, &C.

Pine and :fir are found on the' Uinta mountains and terrace, and pine upon the Wahsatch
mountains. Dense forests, furnishing timber of the best quality, cover the western slopes of
the Sierra Nevada; the di~tance between these points of supply being about 700 miles. Lieutenant Beckwith is of opinion that the scattered growth of cedar upon the Basin mountains,
between the Great Salt lake and the Sierra Nevada, is su rf ciently large for ties, and "although it will require transporting for long distances, it is believed to be sufficiently abundant
for the construction of the 'road.''
Should this growth be found unsuitable for ties-and it has been so considered by me, in
the review of the route near the 35th parallel-ties, as well as other lumber required for his
portion of the route, must come from the W ahsatch or Uinta mountains on the east; and the
western slope of 'the Sierra Nevada-the distances apart of these points being, as above stated,
about 700 miles.
FUEL.

Should the coal beds in the Great Plain of Green river prove to be oi such quality and extent
as to admit of their being profitably worked, they will supply fuel for the use of the road for
600 miles west of that plain, or for as much more of the remaining 230 miles to the western
slope of the Sierr3. Nevada as may be found economical. The cedar growth of the Great
Basin could furnish but a very small supply of fuel.
The distance between the supply of coal near Fort Leavenworth and that of Green river
may be set down at 800 miles, and to the cost of mining must be added that of transportation
for a mean distance of 200 miles over the railroad, for the mean cost of the coal throughout
this distance of 800 miles.
This estimate does not take into account the changes in the physical condition of the country
that the construction of a railroad would effect on this as upon all other routes. When the
annual burning of the prairies ceases, it is thought that trees will be found in many places now
destitute of them-that a greater amount of precipitation will then take place, the forest
growth be extended, and thus not only supplies of lumber, fuel, &c., be found where none
now exist, but a gradual amelioration of soil likewise take place.
SNOW-CLIMATE.

The in£ rmation re pecting the amount of snow to be met with in the ravines of the mountain pa . e , an canon. , an re. pecting the winter climate of these portions of the route, is
meagre. Apparently, ie tenant Beckwith d es not apprehend unu ual difficulties 1n the
working of a railr d on the route from this cau e. That the winter i long and severe on
the mo t elevate portion , e pecially on the great lateau and divide between the waters of
reen river and the reat alt lake, is to be inferred from the fact that when Lieutenant Beck-
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with's party was on this divide, about · the lOth of April, the streams were not swollen, and
they could not discover that the depth of snow (from 12 to 16 inches) was less than in winter;
that is, the sun had not yet begun to melt it; on the northeast slopes of the hills and ravines
it had accumulated in deep drifts. The spring freshets of Weber and Timpanogos rivers are
six feet in height.
Captain Stansbury says that the Uinta mountains were covered with snow for a considerable distance from their summits on the 19th of August, 1849. The following extracts from
his report may give an idea of the severity of the winter in the mountains east of the Great
Basin.
Of the winter of 1849-50, he says: "I had hoped, from the representations which had been _
made to me of the mildness of the two previous winters, that we should be able to keep the field
the greater part, if not the whole of the season; but, in the latter part of November, the winter
set in with great and unusual severity, accompanied by deep snows, which rendered any ·
further prosecution of the work impracticable." -(Page 120 of Report.)
"The winter season in the valley was long and severe. The vicinity of so many high mountains rendered the weather extremely variable; snows fell constantly upon them, and frequently to the depth of ten inches in the plains. In many of the canons it accumulated to
the depth of fifty feet, filling up the passes so rapidly that, in more than one instance, emigrants who had been belated in starting from the States were overtaken by the storms in the
mountain gorges, and forced to abandon everything, and escape on foot, leaving even their animals to perish in the snows. All communication with the world beyond was thus effectually cut off; and, as the winter advanced, the gorges became more and more impassa,ble, ·
owing to the drifting of the suo w into them from the projecting peaks.
"We remained thus shut up until the 3d of April."-(Page 122.)
The Uinta terrace and the great plain of Green river no doubt possess the usual attributes
of elevated table-lands, drynes~ of atmosphere, and great difference between the temperature
of day and night, ~increased by their great elevation of 8,000 and 7,000 feet. But the precipitation on the mountains is. very much greater.
The winter temperature of the vicinity of the Great Salt lake is generally mild, tempered,no doubt, by the large body of salt water. That of the Great Basin generally, I should infer to
be more severe.
Dr. Wozencraft, of California, v~sited the plateau of the Sierra Nevada about the lOth
January, 1854, and found the snow on the route of Lieutenant Beckwith to average six inches
in depth, and nowhere reaching eight or ten inches in its average fall; but encountered one
drift of snow on the eastern slope of the Sierra Nevada, in a ravine, extending a mile, averaging
two feet or two feet and a half in depth.
From the observations of th-e Surgeon General's department, the results of which are tabulated .
below, it appears that of thfl 6.18 inches of rain that fell during December, 1853, January
and February, 1854, at Fort Reading, on the Sacramento, in lat. 40° 28', 1.18 inch had fallen
previous to the lOth January, and this fell during December ; that is, about one-fifth of the
whole winter precipitation of that year had fallen previous to the 12th January. On that
day, 1.30 inch of rain fell.
The plateau of the Sierra Nevada partakes of the character of mountain and table-land. It
is probable that on the western portion, at least as much rain falls as at Fort Reading ; on the
eastern portion, probably much less. Should the winter precipitation be in the form of snow,
it is probable, then, that 7. 6 feet of snow falls on th~ western part of the plateau during
December, January, and February-the mean winter fall of rain at Fort Reading being 7.6
inches. The mean winter temperature of this portion of the plateau is not, probably, higher
than 30°:2 Fahrenheit, that of Fort Reading being 47°.2 Fahrenheit. The temperature of the
eastern portion is probably lower.
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Yearly precipitation and temperature at Fort Reading, Sac1·amento river, California, latitude 40° 28'.
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1854 .............
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0.00
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Observations for December, 1854, have not yet been received. For the mean of the two
years the rain for that month has been supposed to be the same as in 1853.
Mean temperature of Fahrenheit j1·om two years' observations.
December ..............
January ...............
February ..•..••.•.••.•
Winter : •••••.•••

47.0
44.25
50.55
47.2

~~~:::::::::::::::::

66.71

June ....•.•.•.•.•.••.•
July ........ , .........
August ...............

75.30
84.40
7.8.95

September..............
October ................
November ..............

Spring ...........

60.16

Summer .........

79.55

Autumn ...........

March ................

53. 7t
60.0~

71.84
64.03
54.72

~

63.53

Abundant supplies of water were found by Lieut. Beckwith on the mountains of the Basin.
The season of the year when he crossed it, the spring, was the most favorable. In the dry
season, the supply is, no doubt, much less abundant.
SOIL.

The only large body of cultivable soil found on this route west · of the 99th meridian, is
that occupied by the Mormons on the western foot-slopes of the W ahsatch mountains, forming
the eastern border of the Great Basin. The following description of this fertile tract is
taken from Lieut. Beckwith's report upon the route near the 38th and 39th parallels of north
latitude:
"The western range of the Wahsatch mountains, standing on the eastern border of the
Great Basin, is continuous, extending north . arid south over five degree~ of latitude, from the
vicinity of Little Salt lake to north of Bear river, broken only by the passage of the Sevier,
Tin1panogos, Weber, and Bear rivers. Its altitude at 3,000 feet above the general level of
the country is quite uniform; but it occasionally falls down to 2,000, and at a few points rises
to 4,000 and 4,500 feet. Its western slope is very steep-often inaccessible-presenting generally a formidable barrier to the entrance of a railroad into the Basin from the east. Many
small streams descend from it; and as far as its disintegrations have been deposited at its
base upon the alkaline plains of the Basin, it forms a rich soil. This line of deposite is narrow,
and not continuous, but varying in wiuth, where it is found, from two or three miles to ten
or twelve at a few points, as opposite Utah and Great Salt lakes, where it occupies the entire
space from the mountain to the lake shores. It is to this narrow belt of land that the Mormon settlement are almost exclusively 'confined, the isolated settlements being upon similar
depo ites in small valleys at the ba e of other mountains, the small mountain streams,
upon which the e depo ites are the richest, and chiefly exist, being used for irrigation.
Re pectable crop of wheat and oat are produced, and barley has been cultivated to some
extent; but corn doe not flouri h well. The gras of this district and of the higher
mountain valley i excellent; and potatoe and other roots are produced in abundance, and
of a . up rior u li. y ."
Th area f thi.
f in·i ation by tbe construction of suitable
ile ..
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The areas of the different localities are estimated as follows:
Square miles.

Eastern shore of Great Salt lake, from Bear river to Great Salt Lake City...........
Valley of the Jordan river ......................................... : ................................... . ·
Valley of Tuilla, west of Oquirrh mountains a~d east of Cedar mountains..............

350
374
204

Total on Great Salt lake proper .......................... _........................................... .
Upon the borders ~f Utah lake ................................. .".....................................

928
180

Total (as above)..........................................................................................

1,108

A bout one-tenth of this area is susceptible of irrigation without the construction of costly .
and is tilled by the Mormons, 27,000 in number, who eagerly seek for, and occupy,
small tracts of cultivable soil, if sufficiently large to support a few families, even though at
great distances from the main settlement.
On this route, as on others, from the 98° or 99° meridian westward to the western slopes of
the Sierra Nevada, a distance of about 1,400 miles, the soil is generally uncultivable, the exception being the comparatively limited area of the Mormon settlement, and an occasional riverbottom and mountain-valley of small extent.
East of the Rocky mountains the plains are of the same character as those described for
the route of the 38th and 39th parallels, uncultivable west of the 99th meridian. West oi
the first chain of these mountains the plains are covered with artemisia, rarely furnishing
any grazing, except along the water-courses. The mountains, however, are generally covered,
to a greater or less extent, with grass-the soil of those north, south, and west of the route
between Fort Bridger and the headwaters of the Timpanogos river being of superior quality.
The absence of the geological report prevents my referring to the geological structure, which
together with the climatological conditions, serve to corroborate or disprove opinions formed
on appearances of sterility or fertility.
The indications given of the character of both, however, from the report, are sufficient to
establish the general correctness of the opinions expressed.
wo~ks,

ESTIMATE OF PROBABLE COST.

This estimat~ is made to show the probable relative cost of this route, as compared with
others. That portion of it for the difficult and costly section of the Sacramento river, 136 miles
in length, and for the canon on the Timpanogos river, I have less confidence in than in the estimates generally. The estimate includes an equipment suitable for the first working of the
road, about one-fifth that requisite for the development of its full power.
From Council Bluffs to the first gorge of the Black Hills, 520 miles, 25 per
cent. being added to cost at eastern prices for one-half the distance, $35,000
per mile............................................................................................. $18,200,000
From the fir st gorge of the Black Hills to the summit of the South Pass, 291
miles, at $75,000 per mile, 50 per cent. having been added to cost at eastern
prices ........................................ , ....................................................... $21,825,000
From the South Pass to F ort Bridger, 131 miles, at $50,000 per mile, 50 per
cent. having been added to cost at eastern prices........................................ $6,550,000
From Fort Bridger to the Pacific, 100 per cent. has been added to the cost at eastern prices.
From For t Bridger, Green River valley) to foot of Oquirrh mountains, south end
of the Great Salt lake, deducting t en miles for the l ength of the canon on
the Timpanogos river, 173 miles, at $60,000 per mile..... .............................. $10,380,000
9a
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Ten miles of canon on the Timpanogos river, at $150,000 per mile................... $1,500,000
From the Oquirrh mountains, Great Salt lake, to the head of the first canon on
the Sacramento river, deducting ten miles of the length of the pass in the
eastern ridge of the Sierra Nevada, and seventeen miles of the length of the
pass in the western ridge of the Sierra Nevada, 547 miles, at $45,000 per
mile.................................................................................................. $24,615,000
Portion of the pass of the western ridge of the Sierra Nevada, seventeen miles,
$100,000 per mile................................................................................ $2,700,000
From the head of the first canon on the Sacra,mento river to the termination of
the mountain passage of the river, seventeen miles above Fort Reading, 135.5
miles, at $150,000 per mile.................................................................... $20,325,000
Thence to Fort Reading, on the Sacramento river, seventeen miles, and thence to
Benicia, 180 miles; being about 200 miles, at $50,000 per mile..................... $10,000,000
Total ........................................................................... $116,095,000
-- ~

~ -----

GENERAL REMARKS.

The characteristic features of this route consist in the table-land character of the two great
mountain systems of the continent, the Rocky mount~ins and the Sierra Nevada, in the
latitude where crossed by it, in the distance from the eastern foot of the Rocky mountains to
the Great Basin (350 miles,) being the least, and in the width of the Great Basin, whose
·topographical features (those technically called movements of ground) are so highly favorable
to the construction of a railroad, being here the greatest, 500 miles.
These elevated table-lands of the Rocky mountains and the Sierra Nevada bear some general
resemblance, in their topographical features, independent of vegetation, to one of the elementary or small basins of the Great Basin; they are bounded on the east and west by ridges,
whose crests are at no great height above th~ general plateau, but several thousand feet above
the plains from which the mountain systems rise. In the Rocky mountain plateau, this
difference of elevation js upwards of 4,000 feet; in the Sierra Nevada upwards of 3,000 feet
on the east, the mountain slopes on the west descending to nearly the level of the sea. The
Sierra Nevada assumes this table-land character again in latitude 35 °.
The South Pass cannot be considered favorable, since it requires expensive construction
for nearly 300 miles. The route by the Cheyenne Pass may be found more favorable, but
there is not sufficient known of it to determine this.
The unfavorable feature of the passes in the Wahsatch mountains consists in their canons,
where the expense of construction will be great.
The two canons of the Sacramento, fourteen and nine miles in length, and the very
sinuous course of the river for the space of ninety-six miles) through heavily timbered mountains, rising precipitously from the stream, form the principal characteristic unfavorable
features of the route, the cost of constructing a railroad along which cannot be properly
estimated until minute surveys are made.
It J?artakes of the character of the route near the 47th parallel, in the long and severe
winter on the -plains ea t of the Rocky mountains and westward to the Great Basin.
The profiles comJ?iled in the office show the route, near the 41st parallel, by the South fork
of the Platte, the Cheyenne and Bridger's Pass. The estimate is made for the route by the
outh Pa .
uPPLE.IEXT TO ROUTE ~-E "R TUE FORTY-FIRST AND FORTY-SECOND PARALLELS; PREPARED BY LIEUTE.·.A.·T G. R. WARRE.:T, TOPOGR.APIIICAL ENGINEERS.

The gr~at • u h . . ) one f t'he k y- oint f thi route, has in its character nothing of
a mo nta1n g p, be1no merel a <lepre ion in the line of intersection of two gently inclined
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plains sloping east and west. A few miles to the north of it commences the elevated range
called the Wind River chain, (a portion of the Rocky mountains,) while an extensive tableland, dotted here and there with isolated hills, stretches away to the south . . This elevated
plateau is in latitude 42° north, and, viewed as a whole, may be said to extend east and west
from the Black Hills to the Bear mountains; and from the Wind River mountains and
Black Hills in the north, to the Park and Uinta mountains in the south, having a length from
east to west of about 290 miles, and breadth north and south of 100 miles. Its general elevation is about 7,500 feet, though in portions it has been reduced to 6,000 feet by the action of
streams.
The direction taken by the waters of its surface, divide this great plateau into three distinct parts,-one drained by the Laramie river, one by the North fork of the Platte and
Sweet W at~r river, and the other by the Green river and other branches of the great Colorado
of the west. The divides between each of these portions are slight, and such, perhaps) as
, have been produced by the action of the waters alone. Small lake basins exist in several
parts, which contain only pools of brackish water, proving in themselves the dryness of the
climate, since the accumulated waters have never been sufficient to force an outlet or form a
continuous lake. The waters that traverse the other portions come mainly from the_mountains.
The amount of snow that falls is not exactly known, but it must be small; and there is reason
to ·think that, probably, the accumulations of the winter will rarely exceed one foot in depth.
During certain seasons of the year, (the spring,) parts of this plateau are well watered, and
abound with buffalo and other game. Captain Stansbury saw abundant signs of the buffalo
having been in immense numbers just west of Bridger's. Pass; but at the time, (September., )
they had all disappeared in search of water. He also encountered slight rains and fog in this
vicinity; but the character of the soil was such as promised fertility, had there been a sufficiency of moisture, the absence of which is the curse of all this region. Excepting the
immediate banks of the streams, some of which produce grass and trees of cott0n-wood, willow,
and aspen, it is one vast sage or artemisia desert. All reports concur in giving it this character.
The rocks and soil in the western part are soft and easily crumbled, and, under the action of
its torrent-like streams during spring freshets, are much abraded and torn away; and the
debris scattered over .the bottoms have, in many cases, destroyed every particle of ·vegetation,
and reduced these to the most perfect desolation.
The valley of the North fork of the Platte is narrow and well timbered with magnificent
cotton-wood) but west of this Captain Stansbury says he saw nothing deserving the ·name of
tree, only a few stunted cedars being found between the Platte and Green rivers, 175 miles.
The Wind River mountains are clothed with excellent pine and other trees, but the immediate hills on either side of the Sweet Water are naked. Wood is found in the Black Hills
and Park mountains, (of the amount I cannot speak positively,) and also in the Bear, Wahsatch, and Uinta mountains.
Coal is found in quantity in various localities on branches of Green river; it is bituminous,
and thought to belong to the oolitic period.* Captain Stansbury found seams of it ten feet in
thickness, and he says the quantity is, apparently, unlimited. We have to regret, that after all
the explorations in this belt of country, and after having so long been a highway to Oregon,
Salt lake, and California, little is positively known about its geology.
Of the great section of country lying east of the extended plateau of which we have bee-n
speaking, and which, beginning at the foot of the Black Hills at an elevation of about 5,000
feet, reaches to the Mississippi, there is little to be said which is peculiar to the route under
consideration. It has the same general features as in the other latitudes. In the eastern
part it is a beautiful and fertile prairie, with wood upon the banks of the stre;:tms, and coal
• See remarks of Professor James Hall, attached to Fremont's report, 1842-'3-'4, p. 298.
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beneath its surface. As we go west it loses this character, and about the 99th and lOOth
meridians becomes, for the most part, dry and almost barren. The islands of the Platte are
well wooded as far west as the 9,9 th meridian. From the 100th meridian to the base of the
Black Hills, it is in summer hot and arid, and the summer winds, in many places, as they come
from the hills, see.m to have just left a furnace. Wood. and grass in this portion (250 miles)
are very scarce.
The favorite feature of the great section east of the mountains is the almost direct flow of the
Platte and its branches from west to east, enabling us to obtain a. location alon,g the foot of the
bluffs, which will give for the most a continuously ascending grade, and avoid the rolling country. Wood, water, and grass will also be found here more abundant than on the divides
between the streams. This location, however, will no doubt involve much cutting and embankment, with frequent culverts.
There are two routes proposed for crossing the gxeat plateau west of the Black Hills : one
by the South Pass, in latitude 42° 20', longitude 113°; and the other by Bridger's Pass, in
latitude 41° 13', longitude 110° 48'. If we begin at Council Bluffs, a route through either
pass would have a common location in the valley of the Platte, to the junction of the North
and South forks. Here they would separate; the one by the South Pass taking the :North fork
and Sweet Water, and the one by Bridger's Pass taking the South fork and Lodge Pole creek._
The elevation at Council Bluffs is 1,300 feet; at the junction of the forks of the Platte, 2,900
feet; distance, 300 miles; average grade, 2 feet per mile.
As regards a connexion with Great Salt Lake City, the latter would be the more direct; but
it is still a question as to which would be the better route for a railroad, though Captain Stansbury, who was over both, is positive in his preference for Bridger's Pass. Unfortunately he
had no barometer or means of measuring elevations, and much is left to be inferred. The following facts concerning the two routes are extracted from Fremont's and Stansbury's reports:
By the South Pass.-The Platte river, 30 miles above For.t Lara~ie, and 220 miles above
the junction of the forks, comes through a gorge with vertical walls, 200 to 400 feet high,
formed by spurs from the Black Hills, and changes its character from a mountain stream to
a river of the plains. Thence to the Red Buttes, 117 miles, there are numerous streams
coming into the Platte from the Black Hills, which have made deep cuts in the earth near
their mouths. The railroad would probably, through this portion, keep near the present
wagon-road some miles to the south of the Platte, where the greatest obstruction Fremont
found to. his wagons was the strong growth of artemisia. A road along this section would be
expensive, though the grades would probably not be difficult. At the gorge of the Red Buttes
"the river is not much pent up, there being a bank of considerable though variable breadth
on ejther side." A road could be located through this. Thence to the Hot Spring Gate, 34
miles, is an open valley. Above this point, the Platte is "exceedingly rugged and walled in
by canons." The road just below the Hot Spring Gate should turn off to the north, up the
sandy bed of a dry creek to the summit of the Hills, the peaks of which are only 800 feet
above the Platte; grade, 133 feet per mile for 6 miles. Then a gradual slope, 56 feet per
mile, for 10 miles, conducts to the weet Water, at an elevation- of about 5,640 feet; distance
from Red Buttes, 50 miles. The weet \Va er occasionally cuts through spurs, making canons,
(that of the Devil' s Gate being through granite;) but generally it is represented as rather
open, and the immediate bottoms abound in soft grasses. The hills on either side are "rocky
an bare." At one of the head-branches of the Sweet Water we reach the South Pass,~elevation 7 49 fe t,) 124 mile from where we first struck the Sweet Water; average grade for
the fir 12 mile ea t f th summit, 22.5 feet, and the remaining 112 miles 14. 7. feet per
The ra
betwe th
point would pr bably be somewhat undulating, but the
aff r 1 h
ean of j ging their extent. From the Red Buttes to
an xp n ive roa , u it d es not involve any difficult problem of
RJlpreh nd fr m sn ws. The necessary fuel for working-parties
enrrin erinrr.
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could no doubt be obtained from the Platte, and ties from the Wind River chain, and excellent
building-stone on the Sweet Water.
The sum of the known ascentR to be overcome from Council Bluffs to the South Pass is 6 650
'
feet, including 460 feet at the Hot Spring Gate, to avoid which it was gained and lost.
The Bear River mountains, lying due we.s t from the South Pass, forbid any direct passage
in that direction. As yet, we know of no practicable way of reaching Salt lake but by Fort
Bridger, through the pass explored hy Lieut. Beckwith. This would carry us down the
Sandy creek, a tributary of Green river, with coal in its banks, to the crossing of 'the latter
stream: elevation 6,238 feet; distance 81 miles; average grade for the first four miles west of
the South Pass, 70 feet; and for the remaining 77, 13 feet per mile. The width of Green
river is here 400 feet, and the ford excellent, (Aug. 16, 1843.) No doubt exists as to the
practicability of connecting with Lieut. Beckwith's survey in the neighborhood of Fort Bridger,
elevation 7,254 feet; distance from Green river 50 miles: we thus have, from Council Bluffs
to Fort Bridger, by the South Pass route, a total of ascents and descents of 9,386 feet, and a
total distance of 943 miles.
By Bridger's Pass.-'rhis proposed route is not so well known as the other. It keeps the
South fork of the Platte (100 miles) to the mouth of Lodge Pole creek, which it is then proposed to take. This creek has never been continuously explored. Fremont crossed it near its
mouth, and represents it as a clear, handsome streaw, running through a broad valley, having
a uniform width of 22 feet and depth of 6 inches, (J"uly 6, 1842,) a few green willows on its
banks forming a pleasing contrast to the surrounding barrenness. The timber appear'ed to have
been formerly more abund~nt. He crossed this creek again, as near as he could ascertain from
his "uncertain means of information," about 120 miles from its mouth, the elevation being
about 4,800 feet: th~ banks were here abou.t 7·00 feet above the stream; average slope about .
four feet per mile.
From this point to the Cheyenne Pass, in the Black Hills, is about 60 miles . . The Black
Hills act here much like the sustaining walls of a terrace, the plain at their east base being
much lower than at the west. Capt. Stansbury says, speaking of this pass, that his "examinations fully ' demonstrate the existence or' a route through the 'Black Hills' not only practicable,
but free from any obstructions involving, in their removal, great or unusual expenditure."
The elevation of the east base of the mountains must be about 5,000 feet; the elevation. of
Laramie plain is 7,500 feet; the most favorable supposition is, that the pass is no higher. Not
knowing in what distance this elevation is gained, it is impossible to speak of the grades. In
crossing the divide between Laramie and Medicine Bow rivers, the elevation is given by Fremont
at 7,994 feet; but there is such a confusion between Fremont's and Stansbury's maps, that
its distance from the Cheyenne Pass cannot be ascertained. At the crossing, the North fork of
the Platte has a width of 160 feet, depth 2 feet, (Sept. 6, 1850 ;) elevation, by Fremont, 6,820 ;
distance from Ch~yenne Pass, by Stansbury, 102 miles; thence to the summit of Bridger's Pass
30 miles. Capt. S. says the slope either way from the summit is so gentle as scarcely to be
perceptible. In the table of distances we find it stated, that "the champaign country continues
north to the Wind River mountains, and can be crossed in many places, the choice being
determined by considerations of fuel and water."
It is altogether probable this pass does not differ much in elevation from the South Pass,
and may be supposed the same, viz: 7,490 feet.
From the summit west the line descends Muddy creek a few miles, then crosses a rolling
divide, (height not known,) between it and Bitter creek, both tributaries of Green river, and
down the latter to Green river, elevation about 6,200 feet; distance from Bridger's Pass 135
miles; (the Green river is here 800 feet wide; the deepest water found, September 13, was
3 feet, but in high stages it is a formidable stream, and will have to be ferried;) thence to
Fort Bridger, 50 miles. One important feature of this route, from the Oheyenne Pass to
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Bridger's Fort, is the small amount of rock-cutting, and even that in very soft material. It,
however, crosses ground much cut up by ravines and gullies, and many places easily torn up
by the torrents, probably requiring great caution in location ::md much masonry, which the
absence of good building-stone would render exceedingly expensive. An extensive embankment will be required on Muddy creek. It is probably very deficient in wood, for nowhere
contiguous to it are large supplies reported to exist. Coal is abundant on the Green River
section. From Council Bluffs to Fort Bridger, by this route, is 897 miles. If my reasoning
as to elevations is correct, the sums of the ascents and descents are at least 12)082 feet. Applying the equation of grade, this would give an increased length of 229 miles-making the total
equivalent horizontal distance 1,126 miles.
For the route by the South Pass we have, in the same way, an ,increased length of 178
miles, and an equivalent horizontal line 1,120 miles. I do not"think it possible to make a
correct comparison as to cost of constructing the two routes. It could only be done after careful
examination on the ground with that object in view.
Should any route to Oregon be found practicable, leading along the foot of the Wind
River mountains up the head-streams of Green river, and across the mountains between them
and the headwaters of the Snake or Lewis river, the South Pass woulq gain additional
importance as a point from which branches could be sent both to Salt lake and California, and
to the Columbia.
There are reasons to believe that this latter route may be practicable; and it is, at least, worthy of a careful examination. The straight line from the South Pass to Fort Hall is 175
miles, while by the route surveyed by Fremont it is 444 miles, being the one usually travelled by emigrants. The 'known abundance of grass and water in the beautiful valley of Bear
river has justified this great detour, to enjoy its plenty and repose, recruit the energies
exhausted by the long journey already performed, and prepare for the desert of the Snake River
valley. It is said by Mr. Lander, that the .more direct northern route to Oregon is 'about to
be opened for emigrants. If a feasible route be found between the headwaters of Green and
Snake rivers, the exploration should be continued to Wallah-Wallah, as the passage of the Blue
mountains is not yet demonstrated to be wholly practicable, either by the way of the Grande
Ronde or the canons of Snake river. The profiles will show the present emigrant route to
Oregon, as surveyed by Fremont, and give all the facts necessary to be considered. Enough
is there shown to demonstrate its impracticability for a railroad. The pass over the Bear
River mountai~s might, however, be avoided by going south of Fort Bridger.

CHAPTER III.
ROUTE NEAR THE THIRTY-EIGHTH AND THIRTY-NINTH PARALLELS OF NORTH LATITUDE.

The general consideration that determined the p·osition of the route to be examined near
the 38th and 39th parallels of latitude, was its central position geographically-it being about
midway between the northern and southern boundary lines of the United States-which is
likewise the position, nearly, of the Bay of San F-rancisco, the two termini of the route, St. Louis
and San Francisco, being respectively in latitudes 39° and 38°, nearly.
A route near these parallels would probably give the shortest road from the Bay of San
Francisco to the navigable waters of the Mississippi.
But, since the only passes in the Sierra Nevada practicable for a railroad, yet. made known,
are found in latitudes 41° and 35°, this advantage of centrality of position is lost upon entering
the Great Basin, in longitude 112° or 113°.
Neither do the features of the country, from and including the Rocky mountains to the Great
Basin, favor the construction of a railroad along this line, recommended by considerations
connected with its central geographical position, for the elevation of the two passes through
the Rocky mountains~ the Sangre de Cristo and Coo-che-to-pa, 9,200 feet and 10,000 feet-, are the
highest known practicable for a railroad, exceeding by 4,000 feet and 5,000 feet the highest
mountain pass on the route near the 32d parallel; and by 3,000 feet and 4,000 feet the elevation
of the passes on the route near the 47th parallel; and from the Rocky mountains westward to
the Great Basin, 500 miles, the country is so broken, and the difficulties of construction so
great, and the expense would be so enormous, that the building of a railroad over this portion
may be pronounced impracticable.
In neither soil, climate, productions, nor population, nor from any other cause, does it
possess advantages superior to other routes, favoring the construction and working of a railroad.
The concluding chapter of Lieutenant Beckwith's report upon the route from Westport to
Sevier lake recapitulates so clearly and forcibly the characteristics of the country through
which it passes, the nature of the soil, climate, and topographical features, the amount and
quality of timber, fuel, stone, &c., with their bearing upon the construction and working of a
railroad, that nothing remains .to be added to it.
It appears that from the western frontier of the State of Missouri to the Sangre de Christo
Pass, 650 miles, no timber suitable for railroad purposes will be found upon the route upon
which reliance can be placed; that from the Coo-che-to. . pa Pass to the Great Basin, more than
500 miles, there is no growth of timber o:a the route, and that such as exists in the mountains
north and south of the line is too difficult of access to be available; nor is any to be found in
the Great Basin on the route as far as followed towards Sevier lake, the nearest known supplies
being in the mountains to the north, in latitude 40° or 41°. With building stone generally,
it is, like the other routes, sufficiently well supplied. Of water, there is a sufficient supply
on the whole route, except between Grand and Green rivers, a distance of 70 miles, over which
at certain periods of the year it is probable little or none can be obtained.
The soil west of the meridian of 99° is, under the present meteorological conditions, uncultivable, except in limited portions of river bottoms and small mountain valleys; these latter,
from their great elevation, being better adapted to grazing than agricultural purposes. .T his
description is completely in accordance with the geological formation and meteorological con-
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dition, the former from the meridian of 99° west being apparently t_e rtiary, excepting in the
high mountain passes.
The great coal :field of l\1issouri lies at the eastern extremity of the road, and could supply
fuel on the route as far as the Rocky mountains-and still further west, should the coal formations on Grand river not yield an abundant supply. r.rhe existence of a seam one foot
thick, though not sufficient for profitable working, is a good indication that others accompany
it that would admit of mining.
In regard to grade and construction, it would appear that the Sangre de Cristo and
Coo-che-to-pa passes are practicable; .the latter with a tunnel nearly two miles Tong; their greatest grades are 103 and 124 feet per mile; their elevations are 9,200 and 10,000 feet above the
sea, the general elevation of the mountain chains being 2,000 and 2,500 feet higher than this.
The construction of the road through the Coo-che-to'"'pa Pass and the western approach
to it would be costly under favorable circumstances of population, &c., not only on account of
the tunnel, but of the numerous ravines that are crossed west of the pass, and the canon that
follows.
, From the head of the canon on Grand river, not far below the mouth of Coo-che-to-pa creek,
to the Uncompahgra river, a distance of 70 miles, the ground is cut up with deep, wide,
precipitous ravines, (the largest several hundred feet deep,) ovet which the construction of a
railroad is utterly impracticable. These ravines cannot be turned near the mountains without encountering similar difficulties, and at a cost greater than that of a route along the river.
Thus the route is forced upon Grand river, and along its canon, 60 miles in length, broken
and interrupted by the deep ravines already mentioned, and numerous smaller gulleys. The
road-way throughout the greater part of this distance must be blasted out of solid rock, and these
wide ravines, from 100 to 200 feet deep, where they cut through the canon, crossed by viaducts or filling. Then follow 50 miles to the mouth of Blue river, the construction still of a
difficult and costly character from the canons of the river and broken nature of the ground.
From Blue to Gr-een river is 100 miles, over which the road will require numerous bridges and
culverts, and a costly road-bed foundation of broken stone or piling over a clayey soil, in
which, in wet weather, animals sink half-leg deep. From Green river to the Wahsatch Pass,
about 80 miles, the construction would still be of a costly character, the country being of the
same ravine and chasm-like nature as that between the mouth of Coo-che-to-pa creek and
Uncompahgra river, though on a smaller scale. Next follows the Wahsatch Pa;ss, the work
in which is difficult and expen sive; the greatest grade is 131 feet per mile; a tunnel not quite
three-quarters of a mile l ong is r equisite; and finally a canon 16 miles long on Salt creek, the
walls of which are frequently broken by lateral streams, gives the only route along which the
road can be brought, by cutting in solid rock at very great expense.
The difficulties of en gineering, and the cost of construction of this portion of the route from
the Coochet opa P ass t o Sevier river, in the Great Basin, a distance of about 500 miles, would
be so great that it may be pr onounced impracticable ; and it is evident, from the report of Lieutenant Beckwith, that, to use his own language, ''no other line exists in the .immediate vicinity
of this worthy of any attention in connexion with the construction of a railroad from the Missi sippi river to the Great Basin ."
I t is unnece. sary, therefore, to consider the route further, or to enter into any discussion
connected with the probable practicability and cost of constructing and working a railroad
over other portion of the route, where not one counterbalancing advantage is to be found to
compen ate, in any d gr e, for the enormous cost of that under consideration.
aying ·ide the u ter im]?racticability of this route, the following considerations will show
its di ·a vant g s as reg r ls xpen e of working, suppo ing it constructed.
r m ~ tp rt t th · ·t ba e of he n-kuk-o -ap mountains is 1 323 miles · sum of
' line for the
' route,
a c nt 2 1 fee · of e-cents, 19, ~ feet; length of e uivalent horizontal
2,12 mile .
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Of the direct route from the point at the western base of the Un-kuk-oo-ap mountains-elevation 5,131 feet, distance from Westport 1,323 miles, where the survey under Captain
Gunnison terminated-to the Tay_:-ee-chay-pah Pass, there is no positive information or survey.
Colonel Fremont says) page 270 of his report for 1842, '43, '44, that from the time he descended
from Walker's Pass and began "to skirt" the desert, till he reached the vegas of Santa Clara,
"he had travelled 550 miles) occupying 27 days in that inhospitable region;" and that "in
passing before the great caravan, he had the advantage of finding more grass," &c. And again,
he speaks of the journey as "a month's suffering in the hot and sterile desert." This, in
connexion with Colonel Fremont's description of other parts of the Great Basin, gives every
reason to believe that from Sevier lake to the Tay-ee-chay-pah Pass it is, for the most part, a
deser-t of the same general character as other portions of the Grea,t Basin. Supposing the
route to be a straight line, with uniform descent from the Un-kuk-oo-ap mountains to the
entrance of the Tay-ee-chay-pah Pass, in latitude 35° 7', (no pass qeing known to be practicable
to the north of it, in this portion of the Sierra Nevada,) the distance will pe 430 mil@s, and
the descent 1,830 feet; the equated horiz;lmtal djstance, 464 miles.
From the entrance of the Tay-ee-chay-pah Pass to San Francisco is 326 miles; sum of
ascents, 1,308 feet; sum of descents, 4,608 feet; equated length, 438 miles. Adding these
together with the equated distance from the mouth of the Kansas to the west base of Unkuk-oo-ap mountains, we have the total equated distance from Westport to San Francisco3,025 miles; the length of the straight horizontal line, which supposes no obstacle to be ~
avoided, being only 1,500 miles.
The straight line from St. Louis to San Francisco is 1,740 miles long; it crosses the Rocky
mountains in about latitude 39° 13', the Wahsatch in about latitude 39°, the Sierra Nevada in
about latitude 38° 6'; it is 110 miles north of the Sandy Hill Pass, 75 miles north of Coo-che-to-pa~
and about coincides with the north bend of Grand river; is 20 miles north of the W ahsatch
Gap, and 225 miles north of Tay-ee-chay-pah Pass.
From the Sevier river a practicable connection can be made with the route surveyed by
Lieut. Beckwith, near the forty-first parallel, through th~ Great Basin.
The distance from Sevier river, at the crossing of the Mormon road to Salt lake, is 120
miles, sum of ascents and descents 1,600 feet, and equated distance 150 miles; thence to
Benicia is 872 miles, sum of ascents and descents 15,200 feet, and equated distance 1,160
miles; from Westport to Sevier river 1,298 miles, the sum of the ascents and descents are ·
39,714 feet, and equated distance 2,050 miles. Taking the sum of these three portions, we
have from Westport to Benicia, via Coo-che-to-pa Pass, Great Salt lake, and ·Madelin Pass,
a distance of 2,290 miles, sum of ascents and descents of 56,514 feet, and an equated distance
of 3,360 miles.
NoTE.-This line could, perhaps, be considerably shortened by taking a direct route from Sevier river to the pass of the
Humboldt mountains; but it has not been explored. The straight-line distance between these poit1.ts is 200 miles, while
by the route surveyed it is 280 miles.
'
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CHAPTER IV.
ROUTE NEAR THE THIRTY-FIFTH PARALL-EL OF NORTH LATITUDE.

The report of Lieut. Whipple upon the route explored by him, near the thirty-fifth parallel
of latitude, with its accompanying sub-reports, being brief, it is unnecessary to recapitulate the
details given in them. Some remarks upon the general direction of the route, and upon the
points which characterize it> and in which it differs from that of the thirty-second parallel, may
be necessary.
From the general description that follows, it will be seen that the features of the ground
which have determined the di;ection of the route are the extension west and east of the interlocking tributaries of the Mississippi, the Rio Grande, and the Colorado of the West.
The route may be said to commence at Fort Smith, on the Arkansas, in about longitude 94°
261 , latitude 35° 231 ; elevation above the sea 460 feet; the connexions of which point with
Little Rock, 1\[emphis, St. Louis, and other centres of trade, are clearly stated. Fr01n Little
Rock to the Antelope Hills, on the Canadian, elevation 2,100 feet, in about longitude 100°,
a distance of near 400 miles, the route may follow either the valleys of the Arkansas and
Canadian, or a shorter line, perhaps, but over more broken ground south of the Canadianthis latter route branching again and following either the valley of the Washita, or the dividing ridge between it and the Canadian.
From the Antelope Hills the route continues along the bottom of the Canadian, on the right
bank, to the mouth of Tecumcari creek, about 250 miles, and ascends by the valley of Tecumcari, or by that of Pajarito creek, to the dividing ridge between the Canadian and the Pecos
rivers, elevation about 5,543 feet, and enters the valley of the latter. It follows this valley
until, by means of a tributary, it rises to the high table-land, or basin, lying east of the
Rocky mountains, elevation about 7,000 feet, crosses the elevated Salinas basin, 30 miles wide,
the lowest point being 6,471 feet, and gains the divide in the Rocky mountains, elevation
about 7,000 feet; from which point it descends to Albuquerque, or Isleta, on the Rio Grande,
through the San Pedro Pass ; or it may descend to the Rio Grande by the valley of the
Galisteo river, north of Sandia mountain. A third route is indicated along the valley of the
Pecos to its headwaters; thence to an affiuent of the Galisteo; and thence, as before, to the Rio
Grande.
Isleta, on the Rio Grande, is 854 miles from Fort Smith, and 4,945 feet above the sea.
Crossing the ridge separating the Rio Grande from the Puerco, the route follows the valley
of its tributary, the San J o e, to one of its sources in a pass of the Sierra Madre, called the
Camino del Obispo. At the ummit (elevation ,250 feet) a tunnel three-fourths of a mile long,
at an elevation not le s than 8,0 0 feet, is required, when the descent is made to the Zuni river
and near the Pueblo of Zuni; the route then crosses over undulating ground to the Puerco of
the We t, at the .,. avajo pring. Another route 'l.cro s the ierra Madre, about 20 miles further
north, wa examin by 1r. amp bell, which is, apparently, far more favorable. The profile
i not from reliable in tr mental examina ion. Tht height of the summit is about 7, 750 feet
f the \Ye thea in thi pa s, and the route follows the valley of
a ve the ea. The
hi
t it
·i h he ol r
hif! 1it , then the valley of that stream to the
P of the
an rancj c mountain (el vation 4, 775 feet;) distance
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from Fort Smith 1,182 miles, and from the crossing of the Rio Grande 328 miles. Here it
ascends to the dividing ridge between the waters of the Gjla on the south, and of the Colorado
of the West on the north, and continues (or nearly so) upon it for about 200 miles, to the Aztec
Pass, (elevation 6,281 feet;) distance from Fort Smith 1,350 miles. The highest point reached
upon this undulating ridge is 7,472 feet at Leroux's spring, at the foot of the San Francisco
mountain. From the Aztec Pass the descent to the Colorado of theW est is made by a circuitous
route northward along valleys of its tributaries, the largest and last being Bill Williams
fork, the mouth of which, on the Colorado, is 1,522 miles from Fort Smith, and at an elevation
above the sea of about 208 feet.
·
The Colorado is now ascended thirty-four miles, the route leaving it at the Needles. The
supposed mouth of the Mojave river was examined : by the valley of this stream it was
expected to ascend to the Cajon Pass in the Sierra Nevada. This proved, however, to be the
valley of a stream, dry at the time, whose source was in an elevated ridge which, probably,
divides the Great Basin from the waters of the Colorado. It is not yet ascertained that the
valley of the Mohave river is continuous to the Colorado, though Lieutenant Whipple is sanguine that it will be found to be so. From the summit, 5,262 feet (cut thirty feet) above
the sea, the descent is made to Soda lake, the recipient, at some seasons, of the waters of
the Mohave river, 1,117 feet above the sea, at an average grade of 100 feet to the mile for
forty-one miles, the steepest grade yet required on this route. The ascent to the summit of
the tunnel, elevation 4,179 feet, in the Cajon Pass in the Sierra Nevada, is made by following
the valley of the Mojave river. The summit of this pass, by the line of location, is 1,798
miles from Fort Smith, and 242 from the point of crossing the Colorado. Here, according to
Lieutenant Whipple, a tunnel of 2! miles, through white conglomerated sandstone, is required.
But, according to Lieutenant Williamson, who spent more time upon it, it would be 3 1\miles. The tunnel descends to the west with an inclination of 100 feet per mile, which grade
will be the average for twenty-two miles, into the valley of Los Angeles, by side location,
and thence to the port of San Pedro, 1,892 miles distant from Fort Smith.
Lieutenant Williamson reports upon the Cajon Pass, that, in his opinion, the natural
grades, varying between 90 and 171 feet per mile, cannot be much reduced by side-location,
on account of the broken character of the hills.
Should it be desired to reach San Francisco by the Tulares and San Joaquin valleys, the
route should leave the Mojave valley some thirty miles before reaching the entrance to the
Cajon Pass, 1, 768 miles from Fort Smith, elevation about 2,555 feet, and proceed across the
southwest corner of the Great Basin, towards the Tah-ee-chay-pah Pass, reaching its entrance
at an elevation of 3,300 feet, in a distance of about eighty miles, and without crossing ridges
that would increase the ascents more than 500 feet beyond the difference of elevation of the two
points. The route is thep coincident with that described for the 32d parallel.
The general features of the country indicated lines for examination at more than one point,
which will, probably, greatly improve the route by reducing the ascents and shortening distances. - The party was, however, unable to examine them.
An examination of the profile of this route shows that, in respect to grade, it is not only
practicable, but that the heaviest grades that will probably be required do not equal those in
use on the Baltimore and Ohio railroad.
SOIL.

Grama grass being found on the north bank of the Canadian, in longitude 96°, and extending westward in greater or less abundance to the Sierra Nevada, indicates that the change .
from fertility to barrenness begins in that longitude, at least north of the Canadian. Cactacere also make their appearance with grama grass. South of it, however, the geological
formation is that of a good soil to about longitude 98!. At this point the change to uncul-
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tivable land is complete, excepting in the river-bottoms, whi~h are more or less fertile, but
not the great body of the land. Not far south of the route good soil extends westward to the
termination of the Witchita mountains. Some portions of the upper valley of the Canadian,
the upper valley of the Pecos, the valleys of the Rio Grande, Zuni, Colorado Chiquita, San
Francisco, Colorado of the West, and its tributaries, possess a fertile soil, requiring, generally,
irrigation to make it productive. That portion of the southwest corner of the Great Basin
traversed by this route, and over which the explorations of Lieutenant Williamson extended,
is well constituted for fertility, its barrenness resulting from the absence of rain. Generally
the uncultivable plains have an abundance of nutritious grass, though there are extensive
tracts where little or none is found-the two greatest being from the Antelope Hills to Tecumcari creek on the Canadian, 250 or 260 miles, and from the lower part of Santa Maria river to
the Mohave river, 200 miles.
The country north of the Colorado Chiquito and west of the Sierra Madre as far as the eastern
slope of the San Francisco mountain, is represented to be a remarkably fine grazing country;
from that point westward to about the meridian of 113! 0 (sixty or seventy miles east of the
Colorado,) it is well wooded, the whole presenting an attractive appearance to the traveller, who
would, no doubt) from its strong contrast to other portions, describe it as a highly fertile
~egion, though, with the exception of the valleys of the streams, it would proYe upon trial to be
uncultivable.
The land now cultivated in New Mexico is estimated at 20'0 square miles, and the land
cultivable now vacant, exclusive of the vast region occupied by the Navajoes, Moquis, Tanians,
and wilder tribes of Indians, at about 490 square miles, giving a total of about 700 square miles.
Only one-fifth of the bottom land of the Rio Grande capable of irrigation and cultiYation, is
now under culture.
The valley of the Colorado between its mouth and the 35th parallel, contains 1,600 square
miles of fertile soil capable of irrigation.
BUILDING MATERIALS, TIES, LUMBER, &C.

The geologist, Mr. Marcou, describes the Trias and Jurassic formations, extending from
;Delaware mountain on the Canadian, to the Rocky mountains, 600 miles, as generally soft
.a nd friable; but as Lieutenant Whipple, and Mr. Campbell, the assistant railroad engineer,
report the existence in these formations of good sandstones, suitable for the bridge-building
required, this portion of the route may be considered well supplied with good building-stone.
Over other portions of the route it would be found at intervals not too great for economical
transportation.
TIES, LUMBER, &C.

Timber of size suitable for ties, and lumber generally for railroad uses in large quantities,
is found in the following localities : Continuously on the route east of longitude 97°; in or
near the Pecos valley; in the Rocky mountains and Sierra Madre ; in the Mogoyon mountain , ( outh of the route) in which the Colorado Chiquito and some of its tributaries rise; on
the lo-pe of the ~ an Franci co mountain, and continuously with short intervals for more
than 12 mile , and on the i rra evada. The di,·tances apart of these points of supply are,
r ·-pee iv ly, 54 mile , 0 mil s, 150 mile ; from the Sierra Madre to an Francisco mountain> 250 mile · · then for a ·rmce of about 120 miles the supply may be considered continuous;
thence t the ·icrra eva a 2 miles. The roa being built from the two termini, the
gre· te. t ·pace over which i · l mber, &c., u. t e brought by it, are 400 and 500 miles.
The r ut , there£ re, in com1 ar· on with others, is favorably circumstanced in this respect.
y
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FUEL.

From longitude 97° to the Pecos valley, 540 miles, there will probably be sufficient fuel for .
working parties, and perhaps for 200 miles of this distance sufficient for railroad use might be
found, but not for the remaining 350 miles. Between the Pecos and the Rocky mountains,
100 miles; across the valley of the Rio Grande, 150 miles; from the Sierra Madre to San
Francisco mountain, 250 miles, sufficient fuel for working parties will probably be found without excessive cost. As it can be brought from the Mogoyon mountains to various points on the
Colorado Chiquita, and exists at the extremities of these spaces, this portion of the route may
be considered amply provided with fuel. Over the space of 120 miles from San Franc.lsco
mountain to the Aztec Pass, a sufficiency for railroad purposes will be found at convenient distances. From the Aztec Pass to the Sierra Nevada, 420 miles, no fuel for railroad purposes
will be found, and that for working-parties will be scanty in some places. From the point
of leaving the Colorado to the Mohave river, 115 miles, no fuel is to be had.
It is reported that coal exists in several localities in the Rocky mountains, both east
and west of the Rio Grande, near this route, but there is no positive and reliable information
that it has been found in sufficient quantities for pro:fitable mining.
As coal for locomotive rises will bear transportation 3.5 times as far as wood, the supplies of
fuel for the 350 miles east of the Rio Grande can be had from the coal-:fields of Delaware
mountain; that for the space of 540 miles east of the Sierra Nevada, from the Pacific ports,
the mean distance to which it must be transported in the latter case being 260 or 270 miles.
These are the only two portions of the route which cannot be readily supplied from convenient
distances on the route.
Fuel forms about one-fifth the yearly expense of maintaining and working a railroad.
WATER.

The exact distances over which water is not found at certain seasons, or permanently, are
not stated. It does not appear, however, that a resort to unusual means will be necessary east
of 100° longitude. Between that and the Pacific there are spaces destitute of it, where,
from the known character of the geological structure, there is no doubt that sufficient supplies
can be obtained either by deep common wells, artesian wells, or reservoirs. It is better supplied with water than the route of the 32d parallel, and from the Rio Grande to Santa Maria
river there are supplies of timber and fuel on the line, which the other route is deficient in.
These larger supplies of timber and water west of the Rio Grande are attained at the expense
of great elevation and somewhat rugged ground.
The Galesteo Pass in the rocky mountains and the passes in the Sierre Madre being wide
openings, or valleys, rather than mountain passes, no difficulty need be apprehended from
snows, even if it fell to greater depths than those known. Over the remainder of. the route
no difficulty from this cause is to be met with.
ELEVATIONS, &C.

The line rises gradually from the eastern terminus, and on Pajarito creek, 705 miles from
Fort Smith, has attained an elevation of 5,000 feet above the sea, which elevation it does not
descend to again (except for a short distance) for a space of over 600 miles, and until on the
descent to the Colorado of the West. It passes the Rocky mountains at an elevation of
7,000 feet, the Sierra Madre at 8,000 feet, the foot of San Francisco mountain at 7,450 feet,
the Aztec Pass at about 6,000 feet, the divide between the Great Basin and the Colorado at
5,300 feet, and the Cajon Pass by a tunnel 4,000 feet above the sea.
The sum of the ascents from San Pedro to Fort Smith is 24,641 feet, of descents 24,171
feet-equivalent, in the cost of working the road, to an increased horizontal distance of 924,
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which added to the length of the line of location, 1,892 miles, gives for length of equated distance 2,816 miles.
The sum of ascents from San Francisco to Fort Smith by the route from Mohave river to
Tah-ee-chay-pah Pass is 25,570 feet, of descents 25,100 feet; the equivalent in miles of horizontal road is 963 miles, which added to the location distance between these two points, 2,174
miles, gives for equated length of road 3,137 miles.
ESTIMATE.

The description of the topographical features of the route is not sufficiently minute to
enable one to form a satisfactory opinion of the difficulties of ground to be encountered, and
consequently of the probable cost of the formation of the road-bed. Upon this point we must
rest satisfied with the opinion of Lieutenant Whipple, who assimilates the several portions
of the route to roads already built possessing as nearly as possible similar features and
difficulties. The impression, however, conveyed by the report, as to the nature of the ground
passed over, together with that formed from the description by others of some portions of
it, induced me to think that the ground was more favorable than the comparison of Lieutenant
Whipple shows it to be, and that the amount of work in forming the road-bed would have
.
been less than that of the roads mentioned.
Four hundred and eigl).ty miles of the route are assimilated to the Hudson River railroad;
151 miles to the Worcester and Albany railroad, (Western railroad;) and 37 4 miles to the
Baltimore and Ohio railroad; making 1,005 miles assimilated to railroads among the most
difficult and costly that have been constructed in the United States.
It is probable that; from the Rio Grande to the Colorado, the additional cost to eastern
prices should have been rather 100 per cent., than 40, 50, and 60 per cent.-the increased cost
allowed by Lieutenant Whipple. For the remaining distance, from the Colorado to the
Pacific, 100 per cent. has been added by Lieutenant Whipple to the cost at eastern prices.
This estimate includes the cost of equipment. This, on the roads used as standards of comparison, amounts to $6,000 or $7,000 per mile, four-fifths of which should be deducted, as the
cost per mile from this source may be one-fifth of the cost on the eastern roads. This would
diminish the estimate about $12,000,000, but at the same time the increased per-centage would
increase it about $19,381,000. The difference between these sums, $7,381,000, (about,) should
be added to the corrected estimate, $161,829,265, and the total estimate under this supposition
becomes $169,210,265.
·

CHAPTER V.
ROUTE NEAR THE THIRTY-SECOND PARALLEL OF NORTH LATITUDE.

As the information respecting this route is to be found in several separate reports, and as those
upon that portion of it between the Rio Grande and the Pacific ocean do not discuss the-railroad
practicability and mode of construction with the minuteness nece:ssary, and as there is no railroad
report upon the whole route, I have been obliged to enter minutely into details which, on the
other routes, are found in the reports of the exploring omcer.
1.

FROM FULTON TO THE RIO GRANDE.

The report of Captain Pope is methodically arranged ; and being brief, yet sufficiently full,
it is unnecessary to make a synopsis of it. The portion of the route near the thirty-second
parallel examined by him is that from the Red river to the Rio Grande, a distance of 646
miles. It is naturally divided into three distinct belts, which are clearly des.cribed by Captain Pope.
The first division, from the Red river to the eastern border of the Llano Estacado, 352 miles,
gives generally easy grades, except where, in crossing streams, we have. probably to descend
from the bluffs to near the level of the stream, and ascend again; but which can be reduced,
by lengt~ening the line, to the grade found suitable to the other portions of the route. This part
of his line has an abundant supply of water anu fuel, of wood for cross-6es, and lumber for
two-thirds of the distance.
The important characteristic feature of Captain Pope's route, dwelt upon with so much force
by him, is the extension westward of fertile land to near the headwaters of the Colorado. It
is to be remarked that, from the geological indications, it is probable that a line drawn from
Red river at the termination of the fertile soil, t,n its basin, in a general parallel direction with the
Gulf coast, from the mouth of the Sabine to the N ueces river, will mark the boundary between
the cultivable and barren soil. The influence of the moist winds of the Gulf of Mexico may
also aid in giving this westward extension to the fertile land near the parallels of 32° and 34°.
North of the Canadian, this boundary line between fertility and barrenness takes the direction
of the meridi:::m, and extends along it northward into the British possessions.
The evidence adduced ]n support of this western extension of fertile soil is not sufficiently full
or conclusive.
The specimens of soils, of which the analysis is given, were gathered from the Upper Cross
Timbers westward; but it is not stated whether those which belong to the section, from that
point to .the Llano Estacado, were intended to represent the condition of the most fertile portions, or the average condition of the whole surface. ·
·
Even if their analysis exhibited fertile constituents, it is well known that many extensive areas
oftertiary soil well constituted for fertility are uncultivable, from the meteorological conditions
of the district in which they are found. Additional facts are, in my opinion, required to
establish the existence of the westwardly extension of fertile soil in this latitude.
The second belt described is the Llano Estacado, 125 miles across. Upon this it is only necessary to remark, that its geological formation is such as to render the success of artesian wells,
in obtaining large supplies of water, certain. To bui~d a railroad across it, commencing at the
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eastern border, at the last point of abundant supply oi water, parties should be pushed forward
to dig tanks wherever the ground favors their construction, and to sink artesian wells at distances of 20 miles apart, or less, should water be readily procured by this process. Supposing
it even necessary to bore an artesian well at every 10 miles, and that the cost should be $10,000
each well, which is double that of an excessive estimate of the cost of a series of these wells,
we should have $1,000 per mile for cost of road from this cause. By these two mean~, abundant
supplies of water can be got at points a few miles apart, where the camps of the working parties,
which need not be large, can be established. The dwarf mezquite, found on the Llano, will
furnish sufficient fuel for these parties.
Railroad trains having engines of twenty-two tons, on four drivers, can carry sufficient water
from the headwaters of the Colorado to the mouth of Delaware creek or the Pecos, 125 miles,
without adding to the expense of running the trains; and can, from either end of this line, supply
all the intermediate stations necessary for the superintendence, repair, and supply of the road.
Ties can be brought from the country east, and from the Guadalupe mountains, at reasonable
cost. Fuel, also, can be supplied from 1he Brazos, or from the Colorado of Texas. Fortunately,
over these plains, destitute of water, but very 1jttle excavation · or embankment will be required,
and the rails can soon be laid. Probably it would be most convenient to bring ties, sleepers,
and lumber generally, by the road itself, from the route east of the Llano. In fact, from the
east border of the Llano westward, and from the Pacific eastward, a distance of 1,200 miles, the
road must be made, as it were, to build itself, carrying its lumber, iron, rails, provisions, and
sometimes water, so far as a proper adjustment of economy of time with that of expenditure
admits of its doing so. Its progress, from this cause, will be slow ; but as the surface is very
smooth, and the inclinations gentle, over these plains, its construction will be proportionately more
rapid, aiding to balance the slow progress from the other cause.
The third section, from the Pecos river to the Rio Grande, presents no unusual difficulties in
grade or construction, so far as dependent upon the topographical features of the country.
The Guadalupe mountains are passed without a tunnel, and with a grade of 108 feet to the
mile; a grade not exceeding those found on roads now built, as on the Baltimore and Ohio, and
other railroads. Other routes through or around these mountains are recommended for examination, which, it is thought, will give easier grades. Sufficient supplies of water can be had at convenient distances apart, fuel for working parties from the dwarf mezquite on the plains, and
cross-ties and lumber can be had from the Guadalupe mountains immediately on the line of the
road, and from the Waco mountains, 30 miles distant from it, and also by means of the built portions of the road, from the supplies on the Brazos and Red rivers.
BUILDING-RTONE, &C.

In regard to good building-stone the report of the geologist, Ju1es Marcou, on the specimens
procured by Captain Pope- see Chapter 13, Captain Pope's Report-is not sufficiently explicit
respecting all the formations. The cretaceous from Red river to the lower line of the
Upper Cross Timbers, 70 miles, is probably too soft; but thence to the Clear fork of the
Brazos, 120 miles 1 it is undoubtedly good. From the Clear fork to the Guadalupe mountains, 340
miles, the route 1s over formations called by the geologist Trias and Jurassic. From his description it is possible they may be found too soft, though good building-stone is found in the Trias,
as, for instance, the new red sandstone of the Connecticut. The geologist says: "For the
c nstruction of a railroad the rocks of the Trias present great facilities. They furnish sandstone,
plaster or gypsum, excellent hydraulic lime from the magnesian limestone, and, finally, they are
very ea y to work, an at the arne time firm enough to form excavations or embankments.''
The entence is somewhat in xact in i.ts language. The detailed geological report will remove
any unc rtainty upon this point. Lie t n nt iVhipple passed ov r the same formations on the
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route of the 36th parallel, and, with the assistant railroad engineer, reports the existence of
good building-stone there. F~om the Guadalupe mountains to the Rio Grande excellent
building-stone is found.
The existence of coal upon the Brazos is of importance to this route. Fuel for working the
road, as well as lumber, will be considered separately for the whole route.
In general it may be remarked on this ~ection of the route near the 32d parallel, from the Red
river to the Rio Grande, 780 miles, that the topographical features of the ground present no
unusual difficulties and many favorable circumstances ; that supplies of building material can be
obtained throughout the line without excessive co·s t; and that the supply of fuel and water,
throughout those portions destitute of it, can be had without greatly increasing the cost of construction and transportation.
The elevations are :
From Preston, on Red river, 641 feet above the level of the sea, the ground rises
in six miles to the level of about.. . . . . . . . . . . . . . • • • . . . . • . . . . . . . . . . . • . • . . . • • • 1,200 feet.
At the Upper Cross Timbers .....• ------~---------···---·········---------· 1,782 feet.
At the West fork of Trinity ...•••••..••..........•......................... 1,524 feet.
At the Brazos river .........................••••.................•...•. : . . 1, 700 feet.
At the divide of the Brazos and Colorado rivers ....................... ~.... • . . 4,237 feet.
At the Colorado ....... _........•.••........•• - _•...•.•......•...•........ 3,989 feel.
At the border of the Llano Estacado .. ~ ...•...........••...........• _....... . 4,278 feet.
The greatest elevation of the Llano Estacada is ..... _........................... 4,707 feet.
· The general elevation of the Llano Estacada is about. . . . . . . . . . . . . . • . . . . . . . . . . • . 4,500 feet.
The elevation of the Pecos, where crossed ..... _•• _•............•...•.•.•.... 4,070 feet.
The elevation of the summit of the Guadalupe Pass._ ..•.•.•......... ~ ...
5,717 feet.
The elevation of the summit of the Hueco Pass ........................•.. ~ •• - • 4,812 feet.
The general elevation of the table-lands between the Pecos and the Rio Grande, is
from .........• ___ .•...• _ • __ •.. _.. ____ . _•. __ . _. _..•.......•••.•. 4,000 to 4,500 feet.
The elevation of the Rio Grande valley, at Molino, is ......................... _•• 3,830 feet.
w

•••••

ESTIMATE.

The estimate for cost of construction is, perhaps, in excess ; the cost per mile from Fulton,
on Red river, to the Rio Grande, a distanc~ of 780 miles, being at the rate of $50,000 per mile.
On the northern route, the estimated mean cost of the first 780 miles is about $35,400 per mile,
(240 miles at $25,000 per mile-next, 712 miles at $40,000 per mile;) yet, from the description
of these portions of the two routes, it is evident the difference in cost per mile of constructing the
t~o will not be great. This is mentioned to show what different judgments are formed in
making these estimates, and what caution should be used in being guided by estimates in figures
of the costs of routes that have not been subjected to the same judgment or same standard. The
difference of estimated cost in this distance of 780 miles on roads that would not probably vary
greatly in their actual cost of construction, is $11,700,000; and if the same difference should
exist throughout the entire distance, it would sum up to about $35,000,000.
2.

FROM THE RIO GRANDE TO THE MOUTH OF THE GILA.

After asc~nding from the bottom lands of the Rio Grande, in traversing the region examined
by Lieutenant P arke between these two rivers., from Dona Ana to the Pimas villages, one appears
to be travelling on a great plain, interrupted irregularly and confusedly by bare, rugged, abrupt,
isolated mountain masses, or short ranges, seemingly, though not in reality, without system.
Winding around these isolated or lost mountains, or using a few passes through them, a railroad
11a
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may be constructed with easy grades. The instrumental profile, howev~~' shows th~t what to
the eye appears to be a plain, is really an undulating sur~ace, .constantly nsmg and falhng: rarely
horizontal, and that the plain is converted into a series ot basms, the steepest parts of :Wh1ch are
found in passing around the lost 10ountains, or through the passes in them. The sum~1ts of these
basin-rims or passes are generally about 400 feet above the lowest parts of the basms, though
in two instances 850 and 1,200 feet respectively; the mean elevation of the basins above the
level of the sea being about 4,100 feet, decreasing from near the Rio Grande, where it is 4,350
feet, towards the Gila. The mean elevation of the lowt st points of the dividing rims is 4,700
feet, the highest of them, the pass through the Chiricahui range, being 5,180 feet~ Seven basins
are crossed, the eighth continning or conducting to the Gila. Except through the mountain
passes, the surface is so smooth as to require but little preparation to receive the superstructure
of a railroad; and even in the two most difficult of the passes, (where, in one case, deep c.utting
or a tunnel at the summit, near the surface, in rock, with heavy side-cutting and high embankments for short distances, and in the other a short cut of 60 feet-probably through rockare proposed by Lieutenant Parke, to attain grad~s of 46 feet and 90 feet per mile, or less by
increasing distance,) the natural slope of the ground may be used for a railroad for temporary
purposes, and until the road itself can reduce the cost of materials and supplies to the lowest
rates.
The following table of distances and grades over the natural slopes, is given to show this.
These two most difficult parts of the roau are from 25 to 30 miles apart. In the Chiricahui Pass,
tbe steepest natural slope is 194 feet to the mile for a distance of 2! miles. A twenty-four ton
engine, on six drivers, can carry a load. of 76 tons (2GO passengers with 100 pounds baggage
each) up a grade of 221 feet to a mile in the worst condition of the rail.
In the pass through the ridge east of the Valle de Sauz, the steepest natural slope is 240 feet to
the rniie for a distance of three-quarters of a mile. A thirty-ton engine, on six drivers, will carry
a load of 76 tons (200 passengers with 100 pounds baggage each) up a grade of 281 feet p~r
mile. But the tunnel of three-quarters of a mile through rock near the surface, or cuttmg, may
be preferable to using this steep slope. This natural slope of 240 feet to the mile for the distance
of three-quarters of a mile, may be reduced to one of 200 feet to the mile, by a short cutting
of 30 feet depth. The natural slope in the steepest part of the Chiricahui Pass being nearly
200 feet to the mile, this cut would reduce these two passes to the same condition. These two
points have been referred to not as pr~senting very great difficulties in construction, but merely
from their being the only points on the line that appear to require any excavation and embankment, except of a trifling kind, to obtain grades generally in use . on railroads, and to show that
even here the natural slopes were such as might be used with but little preparation for the
superstructure.
It is probable that further examination will show that the pass of Puerto del Daclo may be
avoided by passing to the north of the Chiricahui mountains.
· The elevation of the camp near Fort Fillmore is 3,938 feet above the sea. The river between
t~is and El Paso is about 300 yards wide when confined to one channel, and presents no serious
dtfficulty to bridging. The elevation at Molino, the terminus of Captain Pope's survey, is 3,830
feet ; the distance between them 32 or 35 miles.
Parke's grades.

From the Gila, 10 miles, 28.6 feet per mile, ascending.
"

12
1

"
"
"

7

23
50
lev 1.

"

"

"
"

"
"
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18 miles, 38 feet per mile ascending.
6~
" 61 feet per mile, descending.
6~

"

1628i

"
"

5

"

level.
62 feet per mile, ascending.
54 feet per mile, descending.
level.

In the Puerto del Dado of the Chiricahui range, instead of the 60 feet cutting, heavy embankment, and side-cutting, and the grades used by Lieut. Parke, 46 feet the greatest, we may use
temporarily the surface grades, which are as follows:
21i miles, 48 feet per mile, ascending.
0.65
"
"
" 180
2!
" 194 feet P.er mile, descending.
94
3i
"
"
"
19
6
"
"
"
23
14
"
"
"

In the gap in the ridge east of the Vaile de Sauz, instead of the cutting of 60 feet, or tunnelling,
and a grade of 90 feet, or less, by increasing distance, we may use, temporarily, the surface
grades: which are as follows :
Camp 24, to station 1.-1.55 mil~, 150 feet per mile, ascending.
2.45 miles, 104
"
"
"
"
0.7 mile, 240
0.5
"
30 fi!et per mile, descending.
2.25 miles, 57
"
"
Station 6 ..••.•.....•.•.. 1.45 miles, 72
"
"
4
"
21
"
"
3
"
4 feet per mile, ascending.
5.5
"
75
"
"
8
" 46 feet per mile, descending.
B ..................... 16.5
" 51 feet per mile, ascending.
11
" level.
34
"
25 feet per mile, descending.
11
"
11 feet per mile, ascending.
12
"
5 feet per mile, descending.
4~
"
44 feet per mile, ascending.
11~
"
22 feet per mile, descending.
3
" ·123
"
"
WATER AND FUEL.

This region, then, presents great advantages in the construction of a railroad at small cost, so
far as the grading and preparing the road-bed for the superstructure is concerned; but in two
elements for cheap construction and working of a road, 1t is now very deficient, viz: water and
fuel. For the first, the distances apart of the permanent streams affording large supplies, in
the dryest season of the year, and therefore under the most unfavorable circumstances, are as
follows:
From the Rio Grande to the Rio Mimbres, 71 miles.
From the Rio Grande to Cook's Spring, 61 miles, it being 53 miles from the Rio Grande, and
8 miles north of the track.
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From the Rio Mimbres to the Rio San Pedro, 152.5 miles.
Intermediate is Valle de Sauz, 72 miles, where water is always found; 25 miles further
on, is . a spring in the Puerto del Dado.
From the San Pedro to Tuczon, 53 miles.
From Tuczon to the Gila, 79 miles.
There are springs between some of these points which it is not necessary to particularize.
For the working of a railroad after construction, the greatest even C?f these distances, 152.5
miles, is not too great to be overcome by special arrangements. But for the working parties.
engaged in building the road, supplies of water must be had at every few miles. Fortunately,
the formation of these basins is such as to afford, at comparatively small cost, sufficient supplies
of water at distances convenient for the construction of the road. During certain portions of the
year, the bottoms of some of these basins are converted into lakes, which may be drained into
tanks.
The following description of these basins by Dr. C. C. Parry, geologist upon the Mexican
boundary survey, shows that artesian wells, of no great depth, can be resorted to successfully:
" All the so-called ' mesa formations' and 'jornadas' of this district belong to a distinct system
of basin deposites, tertiary, or post-tertiary, in age, and still showing in outlines of greater or
less extent the original areas in which these depositions were made. These basins exhibit,
quite uniformly, central depressions, and margins gently rising to the limit of the mountain boundaries. The' mesa,' or table-land character, _is exhibited only along the line of river-valleys, as
high bluffs, the result of denuding forces subsequent to the original basin depositions.
"These deposites are characterized, as a whole, by a great preponderance of porous materials, consisting of gravel, sands, marls, and clays.
"The natural supplies of fresh water for these open wastes are derived from uncertain accumulations of rain products in small reservoirs, or occasional permanent springs, the latter gen- .
erally occupying situations in close proximity to mountain ranges.
"All these basins not directly connected with the Rio Grande valley receive and· absorb the
drainage of their respective mountain boundaries, except in the higher elevations, rarely showing
running _w ater, unless as the temporary result of local rains.
"The above indications are favorable to the formation of aqueous substrata, which may be
reached by sufficiently deep boring, and when located at the lower depressions of these basin
areas, the water would necessarily be brought to the surface."
Nearly' all the rain that falls upon the scattered mountains probably passes underneath the
surface before reaching the foot-slopes, since the coarse angular debris of the mountains extend
high up their sides, permitting the water to percolate through and descend into the permeable strata.
It will be noticed that nearly all the mountain streams and drains sink before reaching th e
plains, and others sink on the plains when they reach a porous soil. Where a deep vertical cut
has been made in the strata, as, for instance, in the valleys of large rivers, they reappear,
runn1ng under the permeable and above the impermeable strata. From these facts and considerations it appears that this country, at times almost destitute of water on its surface, has subterranean ponds, and streams, at no great depth below, w hich can bP made to furnish water at
the urface, in some instances by artesian wells, and in others by ordinary wells.
This opinion i confirmed by that of Mr. Blake, geologist of the party commanded by Lieutenant
Williamson, whose description of the series of small basins lying in the Great Basin applies strictly
to those under consideration. The formations are identical. Mr. Blake has detected the existence
of r gularly tratified tertiary formation in these basins, in which the success of artesian we1ls
is certain. ' his question will, however, e satisfactorily solved y boring, as th e economy of
con tructi n is involved to some degree y the faciliti s f finding water sufficient for working
partie during the construction of the roau.
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The most unfavorable condition, towards the termination of the dry season, has been presented
above. At other seasons lakes and springs will furnish water a1: much shorter intervals; but the
first step in the construction of the road will be building wells between the points of abundant
supply. It is supposed that the two ends of the road from the Mississippi and Pacific will
reach the Rio Grande and the point of departure from the Gila at the same time, and that the
road across the intervening space will be commenced at the two ends.
FUEL.

The report of Lieutenant Parke is not very positive upon the subject of fuel; but it is probable
that a very scanty supply for the working parties will be found between the Rio Grande and
Tuczon. Should the dwarf mezquite be found in the usual quantity, with grama grass, west of
the Rio Grande as east of it, fuel for the working parties will be had along the route without
great expense; should it not be, however, the supply will be very scanty. From Tuczon to the
Gila there is no fuel whatever, but little or no grass, and at certain portions of the year no water.
The deficiency must be supplied from the Rio Grande and the Gila,_and, if necessary, by the
portions of the road already built, from the Guadalupe mountains, and from the forests on
the mountains at the sources of the Rio Mimbres, some 30 miles distant from the route near
Cook's spring, and from the Mogoyon and other mountains at the sources of the Gila, San Francisco and Salinas rivers.
The climate is so mild as to require but little more fuel than is necessary for culinary purposes,
and the trace so favorable as to require but small working parties. Should the line along the
San Pedro · be found practicable, the desert between Tuczon and the Gila will be avoided, and
the expense of supplying fuel to working parties from the Gila to the point of leaving the San
Pedro be saved.
TIES-LUMBER.

For ties, the lumber of the Sacramento and Guadalupe mountains, and, if necessary, from the
eastern portion of the route, must first supply them; then the mountains at the sources of the Rio
Mimbres, shoutd it be found economical to resort to them, and the source of supply for the road
along the Gila, which will be pointed out presently. Lumber will come from the same points.
GENERAL REMARKS.

A party under Lieut. Parke has been directed to make further examinations and surveys in
this region, and to give especial attention to the geological structure, with a view to the location and construction of artesian wells.
If the cost per mile of making wells and supplying fuel for culinary purposes from distances
unusually great on railroad routes, will add to the usual expense of construction, the regularity,
smoothness, and hardness of surface, mildness of climate, and absence of heavy rains, which will
dispense with the usual precautions taken against frost, will so far obviate the necessity of the
most costly item of construction of a railroad, as to make the construction over this and similar
regions of country a positively economical one. The road must be made, as far as practicable,
and, as before remarked, as far as consistent with a good adjustment of economy of time with
economy of means, to transport its own material. Short sec6ons should be built at a time, so as
to have railroad tran sportation near the working parties. Building-stone, lime, sandr &c., are
found at various convenient points along the route.
The further examination of this region, to be made by Lieut. Parke, will no doubt develop
more favorable lines even than that gone over. The labors of the Mexican boundary survey,
now in progress, will also furnish fttrther information respecting this country.

86

ROUTE NEAR THE THIRTY-SECOND PARALLEL.

To resume the route: We have now reached the Gila, seven miles above the Pimas villages,
the elevation above the sea being 1,365 feet. From this point to its junction with the Colorado,
the valley of the river is highly favorable to the construction of a railroad. There will be no
necessity for embankments against freshets, but trifling occasional cutting and filling; and in those
instances where the hills close in upon the river, there is ample space for the road without heavy
cutting. The elevation at the mouth of the river being 108 feet, and the distance between the
two points 223 miles, we have a general slope of 5.6 feet per mile, which, from the favorable
character of the ground, may be assumed as the grade of the road.
Water and fuel for working parties are sufficient, though no grass. Logs may be driven down
the Gila from the Mogoyon mountains at its source, fi·om the Pinal Lleno, and down the San
Francisco and Salinas rivers, from the pine forests on the former, and the mountains at the
sources of the latter. But it may be found more economical to receive all the supplies of lumber
needed fi·om the western portion of the road, either from the San Bernardino mountains and pass,
or from the harbors of San Pedro or Diego, or, should it be found desirable to establish one,
from the depot near the mouth of the Gila.
3.

FROM THE MOUTH OF THE GILA TO SAN FRANCISCO.

The most favorable point for crossing the Colorado is at the junction of the Gila where the river
is narrowest, 650 feet wide, and has bluffs on both bank8.
The direction that the road should take across the desert intervening between it and the foot of
the Coast range, depends in part upon the position of the pass by which it crosses this mountain
chain. There are two passes known and explored. Warner's, the more southerly of the two,
will require five miles of excavation in granite and mica-slate for the full width of the road, the
grades varying from 130 to 190 feet per mile. Thence to San Diego by the San Luis river there
is a practicable route, but at great cost of <.:utting on the river to San Luis Rey ; thence along the
seacoast numerous gullies will require bridging. The distance from the mouth of the Gila, over
the desert, to the entrance of this pass, is 80 miles; thence to San Diego is 150 miles. The San
Gorgunio or San Bernardino Pass, on the contrary, is remarkably favorable. It is an open valley,
from two to five miles wide, the surface, smooth and unbroken, affording in its form and inclination
every facility and no obstruction to the building of a railroad. Leaving the Colorado, it would
be better to keep upon the alluvial soil, pasaing to the south of the sand-hills, and thus avoid the
hard gravelly plain, where it would be necessary-to bore considerable depths for water, and
where the success of artesian wells is not certain; and it is also desirable to avoid the drifting
sand of the gravel plain. But this obliges the road to pass over Mexican territory. The entrance
of the San Gorgonio P ass is 133 miles from the mouth of the Gila in a straight line, over a smooth
and nearly horizontal plain, w hich requires scarcely any preparation for the superstructure of a
railroad. Thirty or thirty-five miles of this lies upon the gravel plain ; the remainder passes
over alluvial soil, which only needs irrigation to be fruitful. The first work is to construct wells at
every few miles for the use of the working parties. On the alluvial soil, water will, no doubt, be
found at a depth of 30 feet; and sh ould deep or artesian wells fail to give a supply on the gravel
plain, the expense of h auling it to the working parties for that distance will not be serious. Suffi.cient fu l tor culinary purpo es will, perhaps, be found on the alluvial plain-none on the gravel
plain ; but it can be supplied from the mountains at about double the cost in the eastern
'tat . •
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13 miles, at 60 feet per mile,
2
"
13~
"
75
"
7
"

to the summit, 2,808 feet above the sea.

R!
2.7
2
1.3
4
6!

Descending to the town of San Bernardino, we have-

miles, at 72 feet per mile.
79
"
"
77
"
"
127
"
"
75
"
"

"

41

"

near the town of San Bernardino, at an elevation of 1,120 feet above the sea.
The above enumeration is made to show that practic~ble grades can be had by following the
natural slopes of the ground without cutting and filling, or side location, and therefore without
great expense. The greatest grade is 132 feet per mile, for a distance of 3! miles. They can
be modified, however, and reduced, without rock-cutting, so as not to exceed, perhaps, 80 feet
per mile. Abundance of water can be got by digging wells, either on the pass or on the Pacific
slopes. The San Bernardino and San Gorgonio mountains, north and south of the pass, 9,000
and 6,000 feet high, aflord pine and fir timber at about one quarter the distance up their
slopes. On these two mountains the growth of timber is thick, consisting mostly of pine and fir.
·should it be considered necessary to connect the harbor of San Diego (distant about 120 miles)
with this pass, the general features of the country between it and San Luis Rey (about 75 miles)
are favorable to the construction of a railroad. It may be described as a great plain, with numerous hills from 500 to 1,000 feet in height, irregularly distributed on its surface, sometimes
assuming the form of a range several miles in extent, between and around which a road may be
carried with favorable grades without expensive cutting and filling. It is plentifully supplied
with water and fuel and good building-ston~. From San Luis Rey to San Diego (about 40
or 45 miles) the unfavorable topographical feature along the coast is the numerous, intricate, deep
gullies cut into the plain by its drainage, and which it would be necessary to bridge-the average
width to be bridged being between 100 feet and 200 feet; the bridging might amount to onefifth or one-tenth of the whole distance.
We have now reached the Pacific slopes and harbors which will at least afford great facilities
in the construction of the road eastward, and which should be connected with it. The harbor of
San Diego is excellent, but not capacious. The harbor of San Pedro is entirely open to the
south and southeast, the quarter from which the sudden storms and dangerous winds of the winter
come. Should it be selected as the depot from which the materials and supplies for the construction of the road eastward to the Rio Grande are to be drawn, the question of constructing
a breakwater for protection against the winter ·southeast storms should be considered. It would
be in a depth of 30 feet.
But the great object of the Pacific railroad will not be accomplished unless a connected line
can be had to the best harbor on its coast, that of 8an Francisco.
If a practicable pass exists leading from the plains of Los Angeles to the valley of the Salinas
river, it will give the most direct route, and that which will probably require the least ascent.
A party is now making the explorations and surveys to solve this question. With the present
information, San Francisco must be reached by crossing the Coast range to the Great Basin,
passing over its southwestern extremity, (a nearly horizontal plain,) then cr~ssing the Sierra Nevada and descending into the Tulares valley. From the western extremity of the San Gorgonio
Pass ~wo routes present themselves by which we may cross the Coast range and reach the
Great Basin. The nearest is the Cajon Pass, which, beginning at the Pacific side, has, over the
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distance of 1li miles, natural slopes varying from 90 to 100, 117, 142, 159, 171 feet per mile;
then a tunnel is requisite, 3 or 4 miles long, ascending constantly 100 feet per mile, the ground
at the highest point being 1,600 feet above the tunnel. Lieut. Williamson is of opinion that these
high grades cannot be much reduced by location on the side-hills. Lieut. Whipple thinks that
they can.
The" New Pass," made known by Lieutenant Williamson's, explorations, is more favorable
than the Cajon. It is along the headwaters of the Santa Clara river, to reach which it is necessary to cross the divide between one of its tributaries and one of the Los Angeles river, through
the San Fernando Pass, near the mission of San Fernando. From San Bernardino to the mission of San Fernando, 78 miles, the road may pass over a country requiring gently undulating
grades, and in other respects presenting features highly favorable to its construction. There is
good building-stone and plenty of water and fuel. Ties and lumber can be brought from the
·mountains. The soil is fertile and well watered, excepting .on the divides and in some elevated
places where irrigation must be resorted to. This promises to be a highly cultivated, populous,
and rich region of country. A branch road about 25 miles long to San Pedro from near Los
Angeles, over ground favorable to cheap construction, will enable that port to be used for lumber, iron, coal, and all the materials and supplies for the construction of the road eastwardly.
In the San Fernando Pass the natural slopes on the south side must probably be followed, as
deep ravines cut up the hills on either side. Rising from the mission of San· Fernando 600 feet
in 4.4 miles, at the rate of about 155 feet per mi.le, we reach a point where a tunnel must be cut
through soft sandstone, one-third of a mile long, at an elevation of 1,746 feet. We then have a
descending grade for 4 miles of 115 feet per mile. This part of the pass is narrow, and will
require side and other heavy cutting in earth. Hence to the point where the grades of the New
Pass are given on the profile of Lieutenant Williamson is 7 miles, with ·an ascending grade of 55
feet per mile.
In the new pass an excavation in drift, (clay, gravel, &c.,) 40 or 50 feet in depth, for a short
distance at the summit, and a side location which will not require much cutting, will give an
average grade of 67 feet per mile; the natural grades without side location are 55, 37, 58, 73, 62,
70, 105, and 77 feet per mile for 22 miles to the summit. In a portion of the approach, about one
mile in length~ where the mountains close in precipitously and the stream winds abruptly, it may
be necessary to cut two or three short tunnels 100 or 300 feet long through slaty granite~ The
summit of the pass is 3,164 feet above the sea. East of it for a distance of 1.35 mile the direct
natural slope is steep, 240 and 218 feet per mile, and the ground will require cutting and filling
to adjust the grade for a distance of at least three miles to that west of the summit. It must
probably be 100 feet. per mile. From this point to the elevation which will probably be maintained in the Great Basin, about 2,900 feet, the grade may be any that is desirable, and the
ground will require little or no preparation for the superstructure.
The San Francisquito Pass (on one of the main tributaries of the Santa Clara river) is more direct
than the New Pass, but, if not positively impracticable, is at least difficult, and the grades are
excess1ve.
Having now reached the Great Basin, we have several passes by which to enter the Tulares
valley.
In the Canada de las Uvas Pass, elevation of summit 4,256 feet, the average slope for 5i miles
from the summit to the Tulares valley is 302 feet per mile, the maximum being 348 feet per mile,
and the minimum 229 feet per mile. But the bounding hills are so cut up with deep ravines, that
the average grade cannot be ha , and the natural sl pe must be used.
In the Tejon a , el vati n f summit 5,2 5 feet, beginning at the western entrance, for 2.83
mile the sl pe is 7 feet p r mil ; for 11.4 miles the av rage slope is 234 feet per mile, suppo ina a ide l cati n; then a tunncl1.15 mile long; then a descen ing slope towards the Great
sin f 5 fe t r mil ur ·
il ~, upp ina a i e 1 cation.
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rrhe next the Tah-ee-chay-pah Pass, elevation of summit 4,020 feet; ascending to it from the
Tulares valley in 15~ miles with natural slopes, varying through 153, 176, 192, (for 1 ~ mile,)
119, and 157 feet, and eight feet per mile, and descending towards the Great Basin nine miles,
at 80 feet per mile, the remaining distance being with gentle grades.
Walker's Pass, elevation of summit 5,302 feet, requires a tunnel of four miles, has a slope in
ascending to the summit from the Great Basin of 265 feet per mile for six miles, of 272 feet per
mile descending for 62- miles; and just before the Kern river debouches into the Tulares valley,
there is an impracticable canon of five miles.
It is very evident that the most favorable of these passes is the Tah-ee-chay-pah. From the
summit to the Tulares valley a side location· in earth-cutting can be made, giving an averag~
grade of 144 feet per mile for 17 miles. The steep grade can be extended four miles further,
entering the Tulares valley at a lower elevation than that of 1,489 feet. The New Pass and Tahee-chay-pah Pass may be connected by an almost horizontal grade around the border of the Great
Basin, keeping along the foot of the eastern slopes for about 25 miles, where supplies of water
can be had either from springs, small streams, or common wells or artesian wells; then crossing
in a nearly straight line to the entrance of the Tah-ee-chay-pah Pass, descending to a fine spring
of water, elevation 2,668 feet, and ascending to the entrance, elevation 3,300 feet, and at a distance from New Pass of about 60 miles. The whole of this surface is prepared by nature to
receive the superstructure of a railroad. It has two intervals of 13 and 17 miles where there is
no water; but it can be supplied either by hauling or by digging or boring wells. Fuel, ties,
lumber, stone, ~c., over this distance of 60 miles, as well as for an additional distance at both
ends, must come from the adjoining mountains, where it is abundant. The working parties over
this part will be small.
Having entered the pass at an elevation of 3,300 feet, there will be 12 miles of grade at the
rate of 22 feet per mile; then, as before stated, nine miles at 80 feet per mile. The ground .
admits of these grades being arranged to suit those descending to the Tulares . valley, which
commence after a nearly horizontal grade at the summit for 7t miles. From the manner in
which these two passes are connected by an almost horizontal line after descending about 500
feet from the summit of New Pass, they have, combined, the disadvantages attending only one
pass, with a summit elevation of 4,300 feet; and after descending the Pacifie slopes through
the San Gorgonio Pass to an elevation of 1,118 feet, we have reached the Tulares valley by
ascending 3,900 feet; and descending again to an elevation of about 1,500 feet above the mean
level uf the ocean. From the head of the Tulares valley, the waters of the Bay of San Francisco,
navigable for sea-going vessels of large draught, may be attained in severaFways.
The eastern side of the Tulares and San Joaquin valleys is intersected by numerous streams
from the Sierra Nevada. The western is bounded by the coast c hain, and has few streams.
That part of the Tulares valley between Kern and San Joaql]'in rivers, a space of 150 miles
having a soft alluvia~ soil, is at certain seasons miry. Kroad, therefore, extending though it,
should kee p near the foot-slopes of the mountains. Fr6m the Tah-ee-chay-pah Pass to the best
point of crossing Kern river, 2J -a- miles, the route p asses over a dry dusty plain, destitute of
water and fu el, the soil of which is not w eJY'constituted for fertility. The elevation at the
crossing being about 500 feet, the general glade will be, for the first ten miles, 78 feet per mile,
and for the remaining eleven and a half miles, 18 feet per mile.
From the crossing of Kern river to/the second ·crossing of the San Joaquin, at or near Grayson's, the distance is (the route ke~ping near the foot of the mountains) 258 or 260 miles-the
general descending grade two and a third feet per mile. The numerous river-beds or bottoms
should be crossed on piles, the spaces varying from 50 to 300 feet, the greatest width of tbe
portions to be spanned not exceeding 100 feet. This is not proposed as the route for a railroad,
but merely to give a general idea of the distance and character of country which separates the
head of the Tulares valley from the navigable waters of the Bay of San Francisco. The total
12a
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distance from the Tah-ee-chay-pah Pass to the Straits of Martinez is 354 miles, following the
route travelled by Lieutenant Williamson; but the location distance of a railroad would be 288
miles.
The most direct route to San Francisco from the Tah-ee-chay-pah Pass, will be found through
one of the passes known to exist in the mountain range separating the San Joaquin valley from
those of the Salinas river and San Jose river. The distance through them is about ten miles ; the
elevation of their summits about 600 feet. They may be reached from the Tah-ee~chay-pah
Pass by passing around the head of the Tulares valley to its weBtern side, or by keeping on the
eastern side of the Tulares valley fifteen or twenty miles after crossing Kern river; then crossing
the valley, in doing which it will be necessary to use piling for the distance of ten miles, to make
a sufficiently firm road-bed over the soft~ miry, alluvial soil. The distance to the port of San
Francisco, by this route, from the Tah-ee-chay-pah Pass, · is about 288 miles. The average
grades, except through the short pass, will be two or three feet per mile.
The soil of the Tulares and San Joaquin valleys is well constituted for fertility, and needs
merely the proper amount of water to be highly productive. There are settlements along the
eastern side of these valleys under the mountains. The San Jose valley is one of the best cultivated and most populous districts of California.
Sufficient water and fuel for working parties can be found at convenient distances on this
section, and lumber and good building-stone at varioliis points along the line in the mountains,
fifteen or twenty miles from the foot of their western slopes.
The sum of ascents, therefore, between the summit of the ·San Bernardino Pass and the port
of San Francisco is 4,516 feet, (supposing the height of the pass through the coast mountains
600 feet,) the distance 521 miles.
This portion of the route is generally of a different character from that east of the Sierra
Nevada and Coast ranges. Its topographical features, except the mountain passes, are favorable
to the cheap construction of a railroad. The comparative proximity throughout the line of forests
of pine and other trees, of good building-stone, and other materials for construction; of supplies
of water and fuel for the working parties; the fertility of the soil along large portions of the
route, which by irrigation from unemployed mountain streams may be made productive,-these
circumstances, together with the population already occupying certain portions of the route, afford
the means of estimating how far the cost of the construction, and working of the road, will exceed
that under nearly similar topographical circumstances in the eastern States, so far as similarity
of topographical features can exist between countries of such different formations.
The mountain passes are of a favorable character, their only objectionable feature being their
high grades. Excepting at a few points, and for short distances not exceeding a mile or two at
a time, they do not require heavy embankments, or difficult bridging, or heavy side-cutting in
rock or even in earth. The only rock-cutting needed is that at the summit of the San Fernando
Pass, through soft sandstone one-third of a mile, and in the New Pass, where, for the space of
a mile, two or three tunnels, 100 and 300 feet in length, through slaty granite, will probably be
requirecl, with a cutting of 43 feet in clay, granite, &c., at the summit, for no great distance.
The construction, however, will cost more per mile in this distance of 521 miles, than between
the Sierra revada and the Rio Grande. In regard to the grades, there is on the Baltimore and
O~io railroad a grade of . 117 fee~ ~er mile for a length of 17 miles. A 24-ton engine, on six
dnver~, can draw a tr~1? contammg _two hundred passengers, with 100 pounds of baggage
each, m the worst cond1t10n of the rml, up a grade of 221 feet per mile, and a train of three
hundred pa s na r and ba gage up a grade of 150 feet per mil .
The r:n imm~ loads are rarely carri d over long roads. Even suppo ing twenty-ton engines
used, 1th mrunmum loa for the grad s over other portions of the road it would merely be
neces ary to divid~ the load in o three parts to pass ;1 grade of 150 :£ et to tl~e mile, over the dis~
tance., through ·btcb they xten , up ing the load previously adjusted to a grade of 40 feet
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per mile : in other words, to reduce a grading of 150 feet to the mile, to one of 40 feet to the
mile, the expense of two additional engines, and the cost of working them through the pass,
must be added.
For more detailed information in regard to this, I refer to the memoranda and tables prepared
by Capt. McClellan, Corps of Engineers, and the following extract from the report of Allan
Campbell, Esq., an able American engineer, upon the railroad from Valparaiso to Santiago.;
EXTRACT FROM

THE REPORT OF

ALLAN

CAMPBELL,

ESQ.~

CHIEF ENGINEER OF

THE VALPA-

RAISO AND SANTIAGO RAILROAD.

"From the known topography of Chili, and particularly from the facts stated in the preceding
pages, it will naturally be inferred that a railroad route from Valparaiso to Santiago is only to
be obtained by resorting to gradients of extreme acclivity.
In no country where railroads have yet been constructed are more gigantic physical obstacles
encountered. I refer particularly to the elevations to be overcome, and not to the labor or cost
of constructing the road, because in this respect it presents a very favorable aspect. The only
alpine region where this species of improvement has yet been extensively introduced, is that of
the eastern part of North America. There the Alleghany mountains, stretching along the Atlantic coast from two to three hundred miles inland, separate that ocean from the rich and extensive valley of the :Mississippi.
The trade and commerce of this vast western region has long been the aim of the principal
cities situated on the Atlantic. In the various works of canals and railroads constructed for the
purpose, nearly two hundred millions of dollars have been expended. Stimulated by the great
prize held out, the resources of States and cities have been bountifully applied; private capital
has been unsparingly devoted, while the genius and skill of engineers have been developed in
the noble rivalry.
Boston, New York, Philadelphia, Baltimore, Charleston, and Savannah, have all engaged in
the construction of railroads leading westward. Some of these lines are now completed, and
others are approaching their termination. As these works pass over a country bearing a strong
resemblance in its topography to that part of Chili now under consideration, some notice of their
p!incipal features will not be uninteresting.
,
Without ·entering into minutire, it may be stated, that the several routes are from three hundred to five hundred miles in length, amounting in the Rggregate to about twenty-five hundred
miles; and, wonderful to relate, this vast extent of road is carried over such an elevated region
without a single inclined plane, worked by stationary power. Some of the lines were originally
operated in this manner, but they have bef'n made to give place to gradients suited to the locomotive engine. This fact will show the great importance attached to this consideration in a
country where routes affording the cheapest and most rapid method of transport are aimed at.
The route from Boston passes over a summit 1,500 feet above the ocean, with a maximum
gradient of 83 feet per mile. Two roads lead from the city of New York to the western
waters; one through the valley of the Hudson river, with a summit of only 650 feet above
tide, and a maximum grade of 30 feet per mile; and another, (the Erie railroad) whose highest
point is 1, 700 feet above the Atlantic, on which grades of 70 feet per mile are adopted.
Proceeding southerly, the mountains attain a higher elevation, and the routes from Philadelphia and Baltimore are carried over very elevated summits; that of the former being 2,400 feet,
with gradients of 95 feet per mile, and the latter about 2,600 or 2,700 feet, with a maximum
gradient of 116 feet. As this latter work so closely resembles the Santiago road, I shall have
occasion, presently, more particularly to speak of it.
Proceeding still farther south, the mountains again decli~e, and the Charleston and Savannah
routes cross them at an elevation of 1,500 feet with, very moderate grades, :qot ~xceeding 4-0
feet per mile.
'
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Except the Baltimore and Ohio railroad, (one of the lines above mentioned) the exact heig~t
of whose summit I cannot state, none of these great thoroughfares pass over ground so much
elevated above the sea as the Santiago route; and as all, in this respect, far exceed the works
of other countries, it may safely be said that the route described in these pages overcomes a
greater elevation than has yet been surmounted by railroad, (except perhaps
one instance,)
throughout. the world. But the Santiago route is superior to most of the. Ame~1can roa?s above
_ enumerated in one respect. In approaching to, and departjng from their mam _summits, those
roads cross over numerous secondary ranges and deep intervening valleys, whJCh makes the
aggregate rise and fall much greater than the Santiago road, as will be seen by the following
table:

!n

Remarks.

Road.

-----------1--- ------ ------------·
Boston route .•••••.•••••..••• -.
New York 1·oute, (Central) ••••••
New York route, (Erie) .•••.••••
Philadelphia route ••••••••••••••
Baltimore route •••••• ·----· ••..

500
440
460
340
390

Charleston route .•••••••••••••.
Savannah route ..•• - ••••...••••.
Santiago railroad ..•••••••••••..

490
440
110

1,440
650
1,720
2,400
2,600
or
2,700
1,400
1,400
2,640

4,700
2,100
6,500
5,600

83
30
70
95

~7, 000 116l
5,000
5,000
4,340

40
40

Rise and fall, and sum
mit, supposed.
Rise and fall, supposed.
Do.
do.

119

Allhough the total elevation surmounted by European railroads is much less than in the cases
above cited, yet even there, in some instances, inclinations equal to the maximum gradient of
th~ Santiago road are now introduced, and overcome by locomotive power. Two or three
instances may be ·mentjoned.
In a work entitled "The Practical Railway Engineer," published at London, in the year 1847,
is the following description of the Edinburgh and Glasgow railroad:
"The gradients vary from one in 880 (six feet per mile,) to one in 5,456 (about one foot pP-r
mile,) except one incline of one mile, fourteen chains in length, which descends from the Cowlairs
towards the Glasgow station, at the rate of one in forty-three (123 feet per mile,) and has hitherto
been worked by stationary steam-engines, which are now, or are about to be, replaced by American locomotive engines."
Dr. . Lardner, a distinguished writer on various scientific and practical subjects, in a late work
entitled "Railway Economy in Europe and America," after giving a table of the German railways, says~ ,. In the first and third columns of this table are given the characteristic or prevailing
gradients and radii., and in the second and fourth columns are given those which occur only
e~cept~onally, when the character of the ground rendered them inevitable. In some cases-as,
for example, in the section of the railway constructed from Brunswick to Harburgb, on the left
bank of the Elbe, facing Hamburgh-the prevailing gradient is 1 in 166 (32 feet per mile;) but
in ne section of this line, extending over a distance of about five miles, being the section between
Hamburgh and the station of Weinenburgb, there is a series of gradients which vary from 1 in
1 0 (53 feet per
ile,) to 1 in 5 (106 feet per mile.) No practical difficulty, however, is
enc untered in the r ular :vorking of this part of the line by locomotives without assistant
en()'ine". Tram of n v racr gro weight f ixty or s v nty tons are drawn over this section
y 1 c m tivc
h ~e ~· i ht doe~ not exce d ei bteen tons, having six coupled wheels of four
fe njne jnche~ in diameter. J
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In the table mentioned, the maximum gradient of the Brunswick and Harburgh railway is
stated at 1 in 43 (123 feet per mile,) and those of W urtemburgh at 1 in 45 (117 feet per mile.)

*

*

*

*

*

*

*

*

*

*

*

The grades of the Santiago railroad, though he<:Lvy, are, in comparison with others which have
been cited, not unfavorable ; and we find on analyzing the expense of operating a railroad, that
the cost of motive power is only a fractional part of the whole. It is sufficient for our present
purpose to know that -important railroads in other eountries, with gradients equal to those of
the Santiago route, have been, and now are, successfully and profitably conducted. One important fact in this connexion is, that the line now under consideration will be free from the evils
resulting from snow and ice, which diminish the adhesion of the engine to the rails, and reduce its
effective power. Snow rarely lies even at the highest level over which this route is conducted.

*

*

It will naturally occur to many that the descent of trains on gradients of such great declivity,
with perfect security to the lives and limbs of passengers, is quite as important a consideration
as their ascent with profitable loads. The accounts which follow, founded on fact and official
information, afford the most satisfactory evidence on this point.
A branch of the Baltimore and Ohio railroad, in the United States, has gradients of 135 feet
per mile, which are worked entirely by locomotive engines. The descent is made with heavy
loads in perfect safety, and a single engine takes up regularly a gross load of 66 tons, exclusive
of the engine and tender. On one road in the State of New York a short gradient of 175 feet per
mile is descended daily with passenger trains.
The superintendent of the Baltimore and Susquehanna railroad, an important line both for
freight and passengers, writes as follows: "We have one grade of eighty-four feet per mile, three
miles in length. ·Over this grade a locomotive weighing 26 tons hauls, at the rate of twelve miles
an hour, forty (four-wheel) cars, each containing three tons of produce-the cars themselves
weighing 114 tons-making a gross load of 234 tons."
The most interesting and analogous case, however, to which I can refer, is that of the Baltimore and Ohio railroad, one of the great lines of the United States alluded to in a previous part
of this article, as connecting the sea-board with the valley of the Mississippi across the Alleghany mountains.
In the year 1850, 477.,000 tons of merchandise and 180,000 passengers were transported on this
road, the receipts amounting to $1,343,000, the road being only about half completed. When
finished to the Ohio river, its receipts are expected to amount to $3,000,000. On this road are
heavy gradients, with several curves of six hundred feet radius, and some of four hundred feet.
It is to the mountain district of the road just opened that I wish particularly to invite attention;
and for this purpose an extract is made from the official report of the chief engineer, Mr.
Latrobe, one of the most distinguished engineers of North America, in which he describes the
route and grades over the Alleghany mountains:
"At about a mile below this last point, the high grade of 116 feet per mile begins and continues about 11z miles, crossing the Potomac from Virginia into .l\Jaryland near the beginning
of the grade, and thence ascending the steep side-slopes of Savage river and Crab Tree creek
to the summit at the head of the latter, a total distance of about fifteen miles, upon the last three
and a half of which the grade is reduced to about 100 feet per mile. From the summit the
line passes for about nineteen miles through the level and beautiful tract of country so well known
as the Glades, and near their western border the route crosses the Maryland boundary at a point
about sixty miles from c;mberland, and passes into the State of Virginia, in whose territory it
continues thence to the terminus on the Ohio. From the Glades the line descends by a grade
of 116 feet per mile for eight and a half miles, and over very rugged ground, and thence three
mnes further to Cheat river, which it crosses at the mouth of Salt Lick creek. The route,
immediately after crossing this river, ascends along the broken slopes of the Laurel Hill by a
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gTade of 105 feet per mile for five miles, to the next summit, passing the dividing ridge by a tunnel of 4,100 feet in length, and whence, after three miles of light grade, a descent by the grade
of 105 feet per mile for five miles is made to the valley of Racoon creek, by which, and the
valley of the Three Forks creek, the Tygart's Valley river is reached in fourteen miles more, at
the Turnpike bridge above described, and 103~ miles from Cumberland.''
.
The foregoing extract exhibits in a few words the physical obstacles to be overcome. It Will
be seen that a gradient of 116 feet per mile, both ascending and descending, is required-in the
aggregate amounting to twenty miles-and that in both directions there are also thirteen miles
more with gradients exceeding 100 feet per mjle."
Two important remarks upon the characteristics of the railroad from Valparaiso to Santiago,
which will be found in the preceding .extract from the report of Allan Campbell, Esq., are equally
applicable to the route of the 32d parallel. The first is the favorable character of the approaches
to the mountains, by which no numerous secondary ranges and deep intervening valleys are to
be crossed, as in the railroads crossing the Alleghany mountajns; and the second is, that the line
will be free from the evils resulting from snow and ice, which diminish the adhesion of the
engine to the rails, and reduce its effective power. Not only are these two remarks fully applicable to the route of the 32d parallel, but the features of the mountain passes are even more
favorable than those of the route discussed by Mr. Campbell.
There w1ll be more snow and ice in the Tah-ee-chay-pah Pass than in any other on the
route of the 32d parallel; but there is no probability of their being found in sufficitmt quantity
to obstruct in the least the working of the road. In the absence of positive information upon
this point, the examination which follows may give some general indication of the climate there.
The absence of snow and ice in these passes is especially important with the high grades proposed to be used. These can in every instance, except one, (the San Fernando Pass, over four and
perhaps eight miles,) be reduced by side location to grades in use on several principal railroads. But
cars are carried safely over grades nearly double the greatest here proposed for temporary use,
and the increased cost of employing additional engines over these portions of the road is not in the
least serious, compared with the additional expense and loss of time required to secure easier
gradients.
The winter temperature of San Francisco is 50° Fahrenheit. · The Tah-ee:-chay-pah Pass is
about 3° south of San Francisco, and at the same level would have a winter temperature of 53°.
The elevation being 4,000 feet, would give, by the usual rule, a temperature from 13° to 15°
lower, or a mean winter temperature of 40° or 38°. It is probable, however, that it is somewhat lower than this, which is about the mean winter temperature of Fort Monroe, Old Point
Comfort, Chesapeake bay. The mean winter temperature of Charleston is 50°, and that of the
summit elevation of the railroad route westwa.rd to the Mississippi, 1,400 feet above the sea,
is about 45°.
The mean winter temperature of Fort McHenry, Baltimore harbor, is 32°.7; that of the summit elevation of the Baltimore and Ohio railroad, 2,600 feet above the sea, should be about 24°,
which is 14° or 16° lower than that obtained for the Tah-ee-cbay-pah Pass.
There is deep snow in the Tejon Pass, but from the open character of the Tah-ee-chay-pah
Pass, and its greater distance from the junction of the two chains of mountains, the snow and ice
found there will not probably be seriou ~]y disadvantageous.
GENERAL REVIEW.

mon{Y the general con iderations which determine the position of the route near the 32d
paraU 1 the mo-t prominent ar the low elevation of the mountain passes, and their favorable
top rrraphical featur
· w ll a tho of the ta le-lands, embracing over 1,000 miles of the
r u ·. th~ f: ".ora l charact r _r the urfac gen rally, y which the most costly item of contruct on m raihoad the ormat10n f the road-be , i in a great measure avoided; the short-
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ness of the line, 1,600 miles, from the navigable waters of the ·Mississippi to the Pacific, and the
temperate climate on the elevated portions in this southern latitude.
The principal characteristic of this route is the great extent of high, arid, smooth, and nearly
horizontal table-lands which it traverses, reaching an elevation of 4,000 feet upon the dividing
ridge between tbe Brazos and Colorado rivers of Texas, near which elevation it continues until it
descends from the pass of the Sierra de Santa Catarina to the Gila river, a space of nearly 600
miles.
·
The elevation at the summit of the Llano Estacada is 4,700 feet, and in the passes of the Guadalupe and Hueco mountains, east of the Rio Grande, 5, 700 and 4,800 feet respectively. Between
the Hio Grande and the Gila, the greatest elevation, which is twice attained, is 5,200 feet;
the mean elevation before the descent to the Gila is commenced being 4,100 feet.
From the eastern edge of the Llano Estacada to the pass of San Gorgonio, 1,052 miles, the
route crosses three rivers-the Pecos, the Rio Grande, and the Great Colorado of the West.
The peculiar features of the arid region over which the route lies, from the eastern edge of the
Llano Estacada to the summit of the San Gorgonio Pass, have been sufficiently explained in the
detailed topographical review already given of each portion of this route. Those very characteristics which were thought to offer the greatest obstacles to the construction of a railroad,
prove, when closely examined, the most favorable, since they have obviated the neces.sity of
much of that most costly item in railroad construction, the preparation of the road-bed for the
superstructure. Throughout the distance of 1,052 miles, with few and limited exceptions, this
preparation is already made by nature, and quite as perfectly as, if not better than, it could be don~
by the hand of man~ This item alone usually amounts to from one-half to two-:thirds and some~
times three-fourths of the whole cost of a railroad.
. The mode and probable cost of obtaining supplies of water over these dry regions have been
pointed out and will be subjected to practical tests. Even if these should tail (of which there is
no probability) in bringing the required supplies to the surface, the permanent streams and large
springs already existing are at distances sufficiently near for the purposes of a railroad, special
arrangements having been made to meet the difficulty.
For a 20-ton engine, on four drivers, wood and water, if carried with the train for 25 miles,
weigh about 'El4 th of the maximum load on a level, and for 100 miles ;}2 d part; with coal and
water the proportions are, for 25 and 100 miles 1 ~ 5 th and ~1e-th; but as the. load usually carried
on freight and passenger trains is much below the maximum, we may safely assume that the
trains (freight and passenger) can carry fuel and water sufficient for 100 miles over grades nof
exceeding 30 or 40 feet without additional cost, the maximum load of this engine on grades of
40 feet, in the best condition of rail, being 252 tons, and in the worst condition 180 tons.
That required for the use of the working parties can be hauled without seriously enhancing the
cost of the road, for it must be remembered that the working parties will be small over those portions of the route where the road-bed has been already prepared by natum. We have seen,
too, that fuel for culinary purposes for the working parties will probably be found over the
greater part of these regions; and where it cannot be found conv~nientJy, that it can be supplied
from points so near to the work that its cost will not exceed double that of fuel for the same purposes in the eastern States.
·
From the eastern limit of the Llano Estacada to the Pacific, 1,200 miles, the plan of building
the road has been indicated so as to sec.;ure the greatest economy of time and means. Three
points remain to be considered: the mode and cost of supplying ties and lumber generally; the
mode and cost of supplying fuel; and the manner in which the daily examination of the road
can be made and the rails adjusted and protected.
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TIES-LUMBER.

Let us assume . the most unfavorable case for supplies of ties and lumber over that porti~n
of the route between the eastern limit of the Llano Estacada and the summit of the San Gorgo.mo
Pass, 1,052 miles-that is, that they must be brought from either end of the road, say 300 ~1les
from the eastern limit of the Llano Estacada and from the port of San Pedro on the Pacific,
100 miles from the summit of the San Gorgonio Pass, making the points of supply 1,400 miles
apart: the greatest distance to which they must be transported from each e~d is, therefore, ~00
miles by the road, the point of junction of supplies fi·om the east and west bemg abo~t 110 .m1~es
west of the Rio Grande. Lumber can, undoubtedly, be procured in the Red R1ver d1stnct
for $30 per 1,000 feet. The additional cost for transportation to the Llano, 300 miles by
the railroad, at three cents per ton per mile, (double the usual cost on eastern railroads) is
$131, and its cost there $43~ per 1,000 feet; the cost per 1,000 feet for 450 miles additional
transportation is $20, and hence the cost per 1,000 feet at this extreme point will be $631. The
mean cost over these 400 or 450 miles from the eastern limit of the Llano Estacada will be
$52~ per 1,000 feet. From Fulton to the Llano it is unnecessary to estimate its cost.
Lumber may be delivered at San Pedro or San Diego from Oregon for $30 per 1,000 feet.
Abundance of it can be got out from the San Bernardino and other mountains near the line of
the road at that cost, and it may be assumed, therefore, to be supplied at San Pedro or San
Diego at that price, and at a mean cost over the road (the road supplying itself, as it must do,
sections of 40 or 50 miles being built at a time) of $46 per 1,000 feet. The ties should be
·sawed to the smallest dimensions, if they must be transported to the distances stated. The
dimensions may be six inches by eight inches, and their mean cost over these 1,200 miles will be
about $34 per 1,000 feet, or the cost of ties per mile $1,760. It may be found desirable to return
to the use of stone chairs, or to resort to cast-iron ties over this portion of the route. The latter
would cost at eastern prices about $2 per tie.
The mean cost of rails, iron, &c., over this route will not exceed, if it equals, $30 per ton more
than their usual cost in the eastern States. Haulage from temporary termini of railroad to
unfinished line of road will be about double that in the eastern States; and, indeed, this appears
to be about the mean proportion of increase on these great table-lands.
The worst case having been discussed, it remains to be said, that good ties and lumber can be
obtained from the Guadalupe and Hueco mountains, from the headwaters of the Rio· Mimbres,
from the Pinal Lleno, Salinas river and headwaters of the San Francisco, and from the San
Bernardino mountains of the Sierra Nevada or Coast range, which sources of supply may be
found to materially obviate the necessity of transporting lumber from the two ends of the road.
FUEL.

Bituminou s coal is abundant on the Brazos. The coal of Vancouver's island, and also of Puge
sound, is excellent. L ast summer a cargo was brought to San Francisco from Puget sound at
a cot of $11 per ton; $4 per ton being for frejght, and $7 per ton for mining and handling. It
co t at present prices $5 per ton to mine it. This at no distant period will, doubtless, be reduced
to 1 or 2 per ton, and it can be delivered at an Pedro or San Diego at $7 per ton. On the
razos it can be mined and prepared for transportation at $1 per ton. From the Brazos to San
e ro is 1, 00 mil s. At three cents per ton per mile, (double the usual cost,) we have it at
th fo t of th Llano at 7 p r ton, and the mean ost per ton over the 1:200 miles, $16.
n r g r to tr n p rtin woo u r fu l fl r lo omotiv s, as 1,300 pounds of coal make as much
st am a 4 500 p und f pine wood, coal can e transp rtcd three and a half times as far as
jn
u l.
woo
ther thing
he co t f fuel on railroad~ is
ut one-fifth of the y arly expense of maintaining and working the road.
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GENERAL REMARKS.

It may be found desirable to establish a depot of supplies at the mouth of the Gila, 255
miles distant from San Pedro. The report of a reconnaissance near the mouth of the Colorado
of the West, with a view to its navigation, by Lieutenant Derby, topographical engineers, shows
that the navigation of this river to the head of tide-water, 40 miles from its mouth, is difficult
and dangerous from the rapid rise of the tide called bore. Arnold's Point, 35 miles above th~
mouth of the river, by the windings of the stream, is the head of navigation in low water (January, February, and March) for vessels drawing nine feet. · Above · that point, to the mouth of
the Gila, thP- least water is three feet, and the river may be navigated at any season by steamers
drawing 2~ feet water. The channel is narrow, and the current, obstructed with small snags
and sawyers, is always rnpid. ·The distance from Arnold's Point to the mouth of the Gila is
between 70 and 100 miles. The rise of the ordinary spring tides at the mouth of the Colorado is
12 feet. In freshets the river at Arnold's Point rises 15 feet above low water. The velocity of
the current, independent of that caused by the tide, is ordinarily from one to three miles per hour,
and in freshets nearly double that. Could the work of construction be commenced at the mouth
of the Gila at the same time as at San Pedro and the other terminus, and extended east and west,
it would hasten the completion of the work.
DAILY INSPECTION OF THE ROAD, &C.

Each portion of a railroad is thoroughly examined every day, and such adjustment and slight
repair made as can be clone by a single hand. One man attends to from two to three miles
of road. From 1,000 to 1,300 miles of the country along this proposed route ~s :qninhabitecl,
except by Indians. Here it will probably be found necessary to establish stations at every 20
or 25 miles distance, capable of accommo.d ating 40 men. As a party of seven or eight men on
any portion of the route, with the facilities of a hand railroad car, may be considered perfectly
secure against Indians, a party of three men with a guard of five will be able to inspect and adjust
10 miles of a single track; this would reqnire a statiJn for a guard of 25 or 30 men, and tor
eight or ten employes ofthe road, every 20·miles. Should the supplies of water be even 100 or
150 miles apart, sufficient could be carried to these parties without extra cost. This guard
would not be required at every station; but supposing it necessary over the Indian country of
1,000 miles, it would amount to 1,500 men. As on mapy of th~ European railroads the average
number of men employed solely for the pqrpose .of preventing access to the railroad from the
cross-roads of the country, and for attending to signals, &c., independent of those employed fo~
switches, daily inspection and adjustment, and at the depots, is at least one per mile, their number would amount on a road of 2,000 miles in length, to 2,000 men; exceeding that required for
guardi11g the road. Supposing this guard employed by the railroad authorities, it would not be
in addition to the usual number of employes, but merely a change of their duties to suit new
circumstances.
It is desirable to have stations with relays of engines, cars, &c., at every 100 ·miles; and favorable sites for those will be found on this route at about the required distance apart, with but
two exceptions-one being the table lands west of the Rio Grande, and the otper the Colorado
desert-where the. distances are about 150 miles.
But considerations of this kind, within certain limits, belo~g rather to questions of nice
economy than to greater or less d1fficulty of working the road.
SOIL, &C.

The table-lands, extending from the cultivable soil of Texas westward, have generally a
growth of grama grass. The principal exceptions are a large portion of the Llano Esta~a~o,
and for 70 miles of the descent to the Gila; nor is grass found in that portion of th~ valJey, of
13a
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the Gila traversed by the route, although the soil is fertile ; nor is it found on the Colorado
desert, or on the crossing of the southwest corner of the Great Basin, &c.
The soil of the river valleys is fertile, but for cultivation needs irrigation. After leaving, for
the first time, 1he body of the productive soil of Texas, we have the valleys of the Pecos, ltio
Grande, Gila, and Colorado, portions of whose areas possess a fertile soil; the sum of these
exceeds 2,300 square miles. That portion of California west and south of the coast range has a
soil and climate which will admit of a dense population.
GENERAL ADVANTAGES OF THE ROUTE.

The mineral wealth of the countries near the 32d parallel has been indicated by others, and
needs no other mention.
The proposed road passes near the northern borders of the Mexican States, . ~r departments of
.Chihuahua and Sonora. They extend northward from latitude 27° or 28° to our boundary.
The surface is generally table-lands, affording good grazing; the climate is agreeable. The soil
of the river valleys is fertile, capable of producing, when irrigated, wheat, cotton, &c. Their
wealth is principally in cattle farms an~ mines of gold and silver. The area is 280,000 square
miles. The population exceeds 300,000.
Although this route passes near the frontier of Mexico, yet it is not liable to objection from this
circumstance, since we control the frontier, and the construction of the road would probably break
the power of the Indian tribes.
It passes through or near territories having already large populations; that of New Mexico,
according to the report of Captain Pope, being 50,000; and that of Chihuahua and Sonora, as
above stated, being more than 300,000.
The chief advantage of this route is, that for the space of 1,100 or 1,,200 miles, the l).Sual item
of great expense in railroads is in a great measure avoided, there being no necessity to prepare
an expensive road-bed except in a few instances in the passage of the mountain chains. Draining and balJasting are also dispensed with at the same time. Over the remaining portions of the
Toute-418 miles if to San Pedro, and 839 miles if to San Francisco-the ground is generally
favorable to the construction of the road-bed.
The mountain passes of the route are generally favorable; those west of the Rio Grande
requiring no difficult engineering for location through them, and but little rock excavation or
expensive embankment and side cutting. The Guadalupe and Hueco passes are more difficult.
The short tunnel on the San Fernando Pass, and those that may be needed in the New Pass,
will not be found difficult in their execution.
The climate throughout the route is salubrious, the heat due its southern latitude being moderated by the elevation of the table-lands. On the Colorado desert it is torrid, but not unhealthy, and west of the Sierra Nevada and coast range is celebrated for health and agreeableness.
From a consideration of these favorable circumstances, and after a close examination of all
the sources of increased cost of construction, from the peculiarities of situation, climate, and
geologi.cat and topographical formation, I am of opinion that the road may be built as a first class
road, in regard to superstructure, rail, &c., and equipped sufficiently for the business that may
be reasonably expected, for a sum that will not probably exceed $45,000 per mile.
The following estimate is submitted, including depots and equipment:
ESTIMATE.

rom Fulton, on the ed river, to the Llano Esta<.;ado, 449 miles, at $35,000 per
mile, 25 per c nt . ing d edt th cost at eastern prices for one-half the distance ; over the Llan
taca o, 125 miles, at 35,000 per mile, peculiarities
of con truction having een c n~idered, and 50 per cent. at cost at eastern
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prices having been added; the sum of the two distances being 624 miles, at
$35,000 per mile._ ........ - --- - ---- - - ---- -- --- - -- ---- -- ------ ---- -- From the Pecos to the Rio Grande, the cost being assin!ilated to that of the Baltimore and Ohio railroad for 80 miles, and 50 per cent. being added to the
cost-SO mils, at $75,000 per mile.-----·--------------------$G,OOO,OOO
The remaining 83 miles, at $45,000 per mile------.------- .._•.... $3,735,000

99
$21,840,000

$9,735,000
From the Rio Grande to San Pedro, on the Pacific, 831 miles, at $45,000 per
mile ......•...• - •.... - - •• - - - - - . - - - - -- - - - - - · - - - · - - · - - - - • - - - - -- - - - ..

$37,395,000
$68,970,000

Total from Fulton, on Red river, to San Pedro, being 1,618 miles .......... _••
In continuation to San Francisco, the distance from the Rio Grande at El Paso to
San Fernando may be considered the same as to San Pedro, and the amount
of estimate as above may be adopted. The remaining distance from San Fernando to San Francisco is about 421 miles, of which about 75 miles is of a
highly favorable character of mountain passes, which may be estimated at
$90,000 per rnile .............................. -- ....•...............
The remaining 346 miles being estimated at $50,000 per mile .........• __ ....

$6,750,000
$17,400,000

Total distance from Fulton, on Red river, to San Francisco being 2,039 miles,
and the total estimated cost ..........•...... - ••. - . --. - .• - ... -.- .. -....

$93,120,oo·o

This estimate supposes the final condition of the passes in the Sierra Nevada and the coast
range. Should the steeper grades be used a reduction of nearly $3,000,000 may be made from
the estimate.
The equipment for the first business of the road, included in the preceding estimate, may be
estim?ted for 200 passengers daily each way, and a light freight business. The cost of this
would amount, at eastern prices, to $1,000 or $1,200 per mile, less than one fifth of that of the
six principal :Massachusetts roads out of Boston, the average cost of equipment of which per
mile is $6,147; total length of roads 381 miles. The amoun.t of work performed by these roads
in 1853 wasNumber of passengers carried one mile ... ___ ••• _•••.•• _______ •....•......•. 111,075,'121
Number of tons of freight carried one mile .•.. _ •. __ .•••.••...•.•...•••.•••.. 61,858,964
Adding 50 per cent. for cost of freight, &c., we may estimate the first equipment of the Pacific
road at $;3,000,000, and the cost of depots, stations, &c., at from $2,500,000 to $3,000,000; total,
equipment and depots, $6,000,000. Should the road be finally worked to its full power, the cost
of equipment and depots would exceed $20,000,000.
The length of this route from Fulton to San Pedro is.. ..........••••....•...•• 1,618 miles.
The sum of the ascents and descents 32,784 feet, which is equivalent to 621 miles,
and the equated length of the road is ..•. _...... __ .. _______ . _..•... __ ...... 2,239 miles.
The estimated cost is .... __ ...•. _.• _ ••••••• ______ ••• __ •.... _. _•... _... • . • $68,970,000
From Fulton to San Francisco the distance is ...... __ .••..• __ .•••...........• 2,039 miles.
The sum of the ascents and descents 42,008 feet, whi<.:h is equivalent to 795 miles,
and the equated length of the road is ..•. _.••.. ____ . _..•..•...••..... _ . _. . 2,834 miles.
The estimated cost is ...•..•..•....•......•••.....• __ . _. _. _..•... _........ $93,120,000
BUSINESS OF THE ROAD.

It may be desirable to consider the sources of business for a railroad to San Francisco when
constructed.
The value of the Santa Fe trade is stated by Captain Pope to be yearly $6,000,000.
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The number of passengers to and from California is now 50,000 yearly. It will not be extravagant to assume that the road will double this number at once~ This, at $200 per passenger
from Fulton to San Francisco, 2,000 miles, wlll give $20,000,000, or, at $150 per passenger, will
give $16,0.00,000, of which two-thirds may be assumed as profit. It is doubtful whether the
present overland emigration can be counted upon. as furnishing business for the road.
The light freight which is now carried by the Isthmus route, costing $394 per ton, and which,
when the Isthmus railroad is completed, is to cost $169 per ton, would take the Pacific railroad
!,Oute, ,since, allo\ving five cents per ton pe~ mile for this road, the cost per ton from Fulton to
:san Francisco will be $105, and thence to New Orleans or Memphis, by railroad, $10 per ton
additional.
Fifty miliion~· of dollar-s ·in g~ld are sent annua1ly to the Atlanti<; States from California. It
is doubtful, owing to the nature of the risks, if the per-centage on this would accrue to the road.
Two per .cent., the prese'n t cost of transportation, is $1,000,00_0, three-fourths of which would,
if carried, be the earuings of the Pacific road, $750,000. ·
.
The transportation of the mails may be set down at from $600,000 to $1,000,000.
In the year 1862-'63, 22,320,417 pounds of tea were imported into the United States, valued
at $8,174,670, at a fi·eight cost probably of $15 per ton measurement, (one-half ton weight of
tea.) To supply the country west of the Mississippi we have an interior transportation, by railroad, canal, or . river, of at least 1,000 miles. Freight from China. to San "f"'rancisco may be
assumed not to exceed $10 p.er ton. From San Francisco to the 1\Iississippi river the freight on
tea would be $50 per ton measurement, and the totc:ll cost of transportation would be $60 per
ton measurement, against $30, brought from the eastern ports, (freight from China to Boston $15
·per ton;) this, in the first instancp,, is six ~ents per pound, and in the second thrP-e cents per
p~und. The tea imported into the United States is of inferior quality, and, in the opinion of those
familiar with the trade, would not be less injured by transportation by the railroad route than by
that now used ;· nor would the more delicate teas, should there be a demand for them. The earnings from this ' source, supposing it carried 22,000,000 ponnds, would be $1,000,000.
Imports of silks from ·China in 1862 were valued at $1,567,912.
· With the same rates of transportation as cattle are carried on the Baltimore and Ohio railroad,
it would cost $36 per head to transport cattle, and $40 per head to transport horses and mules,
.from Fulton to San Francisco. This mode of taking cattle, horses, and mules across the continent would-be only partially resorted 'to~ and fo-r those portions where the grazing is not good,
say 600 or 600 miles, or about one fourth of the distance. Cattle driven to New Mexico or Cali·fornia are sold for about double the cost in Missouri and Texas, costing about $36 per head and
·seiling for $72 per head.
To transport a barrel of flour from Fulton to San Francisco would cost from $8 to $10 per
barrel, or from four to five cents per pound, (about double the cost now paid by sea to San Francisco;) and a barrel of pork from $12 to $16, or from six to seven and a half cents _p er pound,
and the same for provisions genera1ly.
ln the war of 181-2 the transportation of all supplies cost from 50 cents to $1 per ton per mile
from Albany to the frontier, say 300 miles, or from $160 to $300 per ton-the average being $225
per ton-and required from 15 to 30 days for the journey. We would be nearer therefore to our
California coast, in time, by from 7 to 20 days, and at less than half the cost, were this railroad
built, than we were to our northern frontier in 1812-'14.
The tran portation of troops to California by the isthmus route has cost $225 for each commi sion d fficer and 150 for each enlisted soldier, &c., with 100 pounds of bCJggage each,
exc pt acr ~s the i thmu , wh .re 25 pound are allow d-the excess being paid for at 16 cents
for
h offic r and $150 for ach enli sted sold ier.
r pound . At pr nt tb pri i.. ·
r h
t the railr a f tran~ porting troops from Fulton to 'an Francisco would be a bout
6 p ·r m n.
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The cost to the road for freight ..will be about $60 per ton. The cost of transporting ordnance
and ordnance stores by Cape Horn has been about $40 per ton.
The cost oftraw·porting military stores to the poRts of New Mexico from Fort Leavenworth varies
from $8 to $14 per 100 pounds, or from $160 to $180 per ton. By the railroad it would cost from
Fulton from $24 to $30 per ton. The cost of transporting baggage and subsistence of troops marching from Fort Leavenworth to New Mexico is about $15 p·er man; the time consumed about three
months-the expense of the soldier during that time being from $17 to $20 per month, or $60; the
cost of transportation by railroad in three days would be $50, or cost to the road from $24 to $30.
The question as to what portion of the trade between the United States and Europe, on the
one side, and the empires of Japan, China, and India, on the other, together witb the islands of
the Pacific and Indian oceans, and the South American Pacific States, <?f the trade between our
Atlantic and Pacific territories, and of our whale fisheries, amounting probably to $300,000,000
yearly, would be carried by the railroad from the Pacific to the Mississippi, has been so often
discussed, that it is not ne_cessary here to enter upon it. The cost of carriage of some articles
has been merely touched upon to give an idea of the value of the road for military purposes.
The information respecting the former and present cost of transportation of troops and military
stores has been obtained from the letter of Major General Jesup, Quartermaster General of the
army, to the War Department.
Whether the saving of interest on outlay of capital in trade by shortening the time of passage
would be sufficient to divert a large freight business to the Pacific railroad in the most valuable
articles of the trade with Asia, those more familiar with commerce than I am can determine.
The length of the road from Fulton to San Francisco may be put down at 2,000 miles; its cost
at $90,000,000; its yearly earnings at $17,000,000, independent of any consiclerations connected
with the trade of Asia, the islands of the Pacific, South America, or the whale trade.
The railroads of Massachusetts are 1,280 miles in · length; have cost $60,000,000, and earn
yearly $7,713,208. The yearly expense of working them is $4,541,468; their net earnings
$3,211,198.

If the earnings of the Pacific railroad should be in proportion to the Massachusetts roads for
outlay of capital, we should have $13,000,000 instead of $17,000,000.
But, as the equipment of the Pacific road for this business, yielding $17,000,000 yearly, is
merely one-fifth that of the Massachusetts roads, the expense of working the road would be
nearly in that proportion; but, as we have supposed it to be worked at double the proportionate
cost of eastern railroads, (east of the Mississippi,) we have now the proportion of two-fifths, or
about one-half the actual cost per mile of working the Massachusetts roads, for the probable cost
per mile of working the Pacific railroad; the equipment in the latter case being one-filth of what
it is in the former. And, by this proportion, the yearly expense of working the Pacific railroad
would be about $4:000,000, leaving $13,000,000 for the net earnings. This supposes 100,000
passengers yeady to and from California. Should the present number, 50,000, not increase,
the yearly earnings of the road, supposing it to carry all, would be, uncler the suppositions
expressed in the preceding page, ahout $10,l;OO,OOO, leaving $6,000,000 for net earnings.
1. On the New York railroads, in 1853, the average cost for maintenance of way wasFor passengers ...•••... __ •.••••.•... _...•.••.... :. . • . . . . . . • • . • . $455 per mile of road.
For freigl~t ........ ___ ..••••••••••..••....• _• • • • • • • . . . • • . . • • . . . . 323
"
"
Total, about. • • • • • . • . • • • • • . . . . •. • • • • • . . • . . . • . .. • • • • • • • . •

778

"

"

2. The average cost of repair of machinery for each passenger carried one mile

was . _....• _. • . . • • . . . _ .... _....•....••...••........... - . - - - • - - - - 2.11 mills.
The average cost of repairs of machinery for each ton of freight carried one
mile '"as._ . _•.. ___ ... ____ .. ______ . __ .• _. __ , •• _ •••..•.•••..••.• ~. 2.60
"
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.3. The average cost of operating the road for each passenger carried one mile
was ......••••.•.........••..••.•.•...•• - - . - - - • • • • - ·- - - - - • - - - • - •
The average cost of operating the road for each ton of freight .carried one mile
was .•.... ~ .. - ...• - •..•• - •.. - ...•.. - . . . • . • • • • • • • • • • • • • • • • • • • • • • •
4. The average receipts from each passenger carried one mile was .. - .•..• -...
{j, The average receipts per ton of freight carried one mile was..............

5.56 mills.
9.20
"
1! cents.

2 180

"

Applying the above results to the Pacific railroad, the work upon which we have supposed to
be at the first but one-fifth of that done on these roads, we have1. For passe1~ger travel: for maintenance of roadway, if we estimate $500 per
mile, it will be, under the circumstances, an estimate largely in excess, and
will cover that for a light freight business. This, fi>r 2,000 miles, is .•••...
2. The average cost for repairs of machinery, and operating the New York roads,
for each passenger carried one mile, is, as above, 7.67 mills. As we have
estimated the cost on the Pacific railroad at double that at eastern prices,
we shall have for cost of carrying 100,000 passengers 2,000 miles ......... .

Tota1 •••••••••••.•• _ •.•• __ ••...• _...•..•.•• ·•.•••••••• __ • _ • _ • __ ••

$1,000,000

$3,068,000
$4,068,000

------

The receipts from these passengers we have put down at .•• ~ .•••..••••••.•. __ • $15,000,000
Supposing the yearly number of passengers should be only 50,000, we have from
this source .....• _ • _•.• - •• _ •. ___ ............... _.••..•..•..•.••• __ ••..•
For carrying the mails ....• ~ .• _ .•• _ ...•••....••••..••.••••......•••• _ •• _.
And for transportation of troops, arms, public stores, &c., and light freight. ••..••

$7,500,000
$1,000,000
$1,500,000

Total .••• ·•••..••.•...••.•••.• ·••••.....•...•..•••••..••.••••.••• $10,000,000
Supposing, then, the cost of maintenance of way, repairs of machinery, and operating the
road, to be, as before estimated, for double the number of passengers actually carried, we have
for net earnings about $6,000,000.
The cost of · carrying freight cannot be estimated at much less than three cents per ton per
mile-that adopted in the previous pages.
The yearly cost of maintenance of way for freight on New York roads was $323 per mile.
The cost of repairs of machinery and operating the road for each ton of freight carried one mile,
was 12 mills. Estimating the cost on the Pacific railroad at double, we have about 2-2- cents for
cost per mile per ton for repairs of machinery and operating the road, besides which there is the
cost of maintenance of roadway.
At a railroad convention "held in New York, embracing the officers of the four great lines
between the Atlantic and the West, a joint report was submitted by the superintendents of the
several roads, in which they state that 'experit nee has proved that the lowest rates at which
ordinary freight (in freight trains at a speed of 10 or 12 miles per hour, and in large quantities)
c?-n be carried to pay interest and expenses, will ave1age about 2 cents per ton per mile for
heavy agricultural products, 3 cents for groceries, and 4 cents for dry goods.'
*
*
*
ufficient information has been elicited from the railroads of this and other States, from the
action of conventions, and from other sources of information, to warrant the belief that a considerable portion of the freighting business now done by our railroads yields no profit at the present
rat s, wb n due allowance is made for the increase of capital which it requires, for the increased
~ ar and d preciation of the works, and for the occupation of the track to the injury of the other
b u in ~ . -(Report of he tate EniYineer, New Yorlc, January 23, 1855.)
I ~PP ar pr a 1 , from b~ fl r going, that the net earning of the road wou1d pay a reasont, as the bu::iness of the road is to be a through
able mtere t up the urn r uu to buill it.
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business, to be found only at the two extremities, with but little way business, the capital required
must be idle an av rage time equal to half that required for construction, which latter will not
probably be less than 10 years, and the interest during that time would add from twentyfive to thirty millions to the capital. If, in consideration of the great national benefits which the
construction of the road would confer, the government of the United States could lend its aid to
the road so as to relieve it from the payment of interest upon the cost of the road during the time
of hs construction, it would seem probable from the foregoing that it might be built by private
means. Without this much aid from the government, the road will probably never be built.
A donation of land, such as has been generally proposed, will be of little comparative value.
I regret that there is not time to enter a little more into these discussions.
The following extract from the annual report of the railroad corporations in the State of Massachusetts for 1852, giving the length, cost, yearly earnings, expense of working, &c., of the
roads in that State, may be found interesting.
Following it is an extract from the annual report of the State engineer and surveyor on the
railroads of the State of New York, showing the length, cost, &c., of the roads in that State. I
have made these extracts as brief as possible. It will be seen that the estimated cost of the
route of the 32d parallel, after every consideration of the unusual circumstances that will produce
an increased cost, is about the same per mile as the roads in these States:

Extract jTom an abstract of "Annual Reports of the Railroad Corporations in the Stat~ cf.Massachusctts," showing totals of the leading statistics of all the roads.
Capital . ____ • __ ... _.. _.• _ ••• _. _ •• _____ ..•.•.• __ •• __ .• _ ......•••
Capital paid in .....••.••••.•••. _ ••..•.• ____ •. _ .....••••.•.. _. __ •
Cost ... _....•.•.•.......••••••••••••••...•. _•.•..••... ~ .....•••
Length ..•..•.. _ ....•. _ ...• __ ..•.• __ ••• _•• _ •....•••••.. _.••.••••
Length of double track ......•• _ • _ ••• _ .•••••..•....••............•
Length of branches ••••••. _. _ .•...............•••.•...•..... _...•
Speed of passenger trains adopted per hour _...•.••.••......•... _...•
Speed of freight trains adopted per hour ......••.••. ~ ••• _ .......••...
Earnings ...••....•....... _....•.............• _ • _.•.............
Expense of working .......•... _ . _.. _• _ ••... _.• _ •... _•........•..•
Net earnings. _ ..........•• ____ . ____ . _• _ . _ .. _____ . _ • __ •. ___ . _..• _
Dividends . _____ • __ • _ ..• _ • _ . __________ ... _____ . ___ ••••• _••• ___ .•
Debt . _ . _..•• ___ •.. _ • _ •• _ •. _ •• ___ ... _ .. _ •.• _ •. _•• _ .•.••...•...•
Surplus • ____ ••••....••.. __________ .. __ • ~ _. ___ •..·. ____ .. __ ......•

Extract from the "Annual Report

of the

$56,236,600 00
46,539,220 34
60,019,051 77-!
1,280.29 miles.
270.33 "
103.68 "
23.63 "
12.98 "
$7,713,208 35
4,541,468 31!
3,211,197 75
2,483,545 94
16,009,095 77
1,112,072 95

State Engineer and Surveyor on the railroads
New York-February, 1854."

The length of all the railroads in operation in the State is ............•••••
The length of railroads laid is about . __ ..... _•....... _...............•
The length of double track in addition to the above is ....•• _•.....•..•..•
The number of locomotives in use is . _ . _.. __ . __ .••••••.. __ ... __ • _ .. __ •
The number of passenger cars in use is ... __ . ______ . ____ ..•.....•.. ____ •
The number of baggage and freight cars in use is . ____ ~ .•• ___ .••..•. ___ _
The number of miles run by passenger trains is about. _••••••• _•••....•••
The number of miles run by freight trains is .•••.• ____ ... ____ .•• ___ •....
Total number of miles run . ____ .. _ . _• ____ . _ ..•• _••••.• _••• __ .••. - • - •
The whole number of miles travelled by the passengers is about ... .. ...... -.

of the

State of

2,432 miles.
2,497 "
664 "
586
834
6,895
6,594,963
4,227,807
J 0,822,770
531,572,298

104:

OOHPARISON OF THE ROUTES.

The whole number of miles each ton of freight was moved, or the number of
246,554,492
tons moved one mile, is .••...••••....•••.............••••• - .••••••
$112,1)38,131
45
The capital stock of which is about. ........ _• _.... - ..••... - • - .• ~ ... - ...... .
61,238,829 22
The capital stock paid in is about .•••••.• _.............. - ••••• - - .... ~ ...... .
59,669,478 38
The amount of funded and floating dE:bt is ......... - ..•• -- -- • - •••• -.- ·•• •
117,707,620 58
The amount paid for construction and equipment is .•.•••••••.•••••••••••
COMPARISON OF THE ROUTES.

The following table w~ll enable a comparison to be made of the sum of ascents and descents,
and the equivalent horizontal distances of the railroads connecting the Atlantic with the Mississippi, with those of the routes examined from the Pacific to the Mississippi. It will be observed,
that in proportion to-the ·lengths of the routes, the sums of the ascents and descents are less on
the Pacific than on the Atlantic routes :

Roads.

.s
- - - - - - - -- - . - - - - - - - - - - - + - - 1 - - - - - - - - - -

Boston route .•••••.••••.••••••••••••••••••.•••.
New York route, (Central) .••••••••••.••••••..••..
New York route, (Erie) .•••••.•••....•••••..•••.
Philadelphia route ••••••••.••••.•.••.••••••.•...

500
440

Baltimore route ..................................

390

Charleston route .•••••••••.••••••••••••••••.••..
Savannah route ••••••••••••••••••••••••••••.••..

490
440

460

340

4,700
2, 100
6,500
5,600

89
40
123
106

or
t7,000
2,700
1,400
5,000
1,400 5,000

132

1,440
650
1, 720
2,400

f,600

95
95

-

A table will be found at the conclusion of this chapter, giving some of the most important
statistics of the several routes; following it, is a statement of the distances of the eastern termini
of the routes to certain ports.
The sum of the ascents and descents given for the various routes does not take into consideration those min~r undulations which sometimes largely increase the aggregate.
I think it probable that when detai:led surveys are made, it will be found that this sum for the
route near the 47th parallel will be more increased than those for the other routes, and that the
sum for the route near the 32d parallel will be less increased than the others.
The equated lengths corresponding to these sums may give erroneous impressions. If the
loads to be habitually carried over the roads are within the power of the engines over the
greatest grades proposed, then the sums of ascents and descents really have little meaning or
value. 'l'he wear and tear of rail and machinery and consumption of fuel woulJ. be somewhat
greater on tbe road having the largest sum, but the d1fference would not be worth taking into
account, unless there was an equality in all other respects between the routes.
If there are some grades so steep as to require the division of the loads habitually carried over
other portions, the cost of the extra locomotives and of working them over those portions will
show the extent of the disadvantage and yearly cost.
o far as any estimate bas b n made in this report of the amount of work to be done on the
roads, the e sum of a cents and descents have little practical value, since those portions of the
r ~ s have h .en in icate -:wb re it may be con i ered advisable to use steep natural slopes
With extra engmes, to exp d1te the compl 1ion of the road and save expensive road-bed prepara-
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tion. With a full equipment and heavy freight business, the sum of ascents and descents
b com s important.
The advantag s and disadvantages of the several routes may be briefly recapitulated, as
follows:
I. ROUTE NEAR THE FORTY-SEVENTH AND FORTY-NINTH PARALLELS.

The advantages of this route are-its low profile, which is important in relation to climate; its
a y grades, and small amount of ascents and descents, both important if the road should be
developed to its full working power; the great extension west of t~e prairie lands; in the supplies
of timber over the western half of the route; the facilities which the Columbia river and its
tributaries, and· the Mis::ouri, will afford to the construction of the road ; in the short distance
from the Mississippi to a seaport of the Pacific, (1,864 miles to Vancouver;) in the western
terminus of the road on Puget Sound being nearer to the ports of Asia than the termini of the
other routes; in the proximity of the eastern terminus to Lake Superior, from which a continuous
navigation for seagoing vessels extends to the Atlantic ocean; and in the existence of coal on
Pugct Sound.
Its disadvantages are-the difficult and costly construction, including a long tunnel, through a
mountain region of 550 miles, (comprising 90 miles on the Columhia river;) the delay in construction, and the liabilities of the road to great injury and destruction through a large part of this region
from the high freshets on the Bitter Root, Flathead, Clark's fork, and Columbia rivers; in the
severe and long winters on the prairies east of the Rocky mountains, and on the greater portion
of the route suspending labor in the open air for such a large part of the year, and impeding the
working of the road when built; in the distance of its western terminus from that port, (San Francisco,) which will give the only large travel, and business which may be counted upon with
certainty; and, finally, its proximity throughout to the frontier of a powerful foreign sovereignty.
II. ROUTE NEAR THE FORTY-FIRST AND FORTY-SECOND PARALLELS.

Its advantages are-comparatively cheap construction, due to the favorable features of the
Rocky mountain system in this latitude, and those of the Great Basin, both of which result jn a
low sum of ascents and descents, which would be a favorable element, should the full working
power of the road be developed; in the mountains being passed without tunnels ; the probability
of its possessing extensive coal-fields in the middle of the route; and in the aiJ which its construction would ret:eive from the population of Utah.
Its dis?Ldvantages are-the very difficult and costly construction a·long the Sacramento river for
136 miles; the construction through the canon of the Timpanogos; the costly cons~ruction through
the Black Hills to the South Pass, for nearly 300 miles, (the route by the Cheyenne Pass apparently giving an equally costly road;) in the great elevation of the summits in the Rocky mountain
system; and in the great elevation of its plain, and the long and severe winters on it, and the prairies east of the Rocky mountains, suspending labor for several months of the year, and impeding
the working of the road when completed, by their severity, and the snows on the prairies and in
the mountain ravines and gorges.
·
III. RO"CTE NEAR THE THIRTY-EIGHTH AND THIRTY-NINTH PARALLELS.

No peculiar advantage was deve]oped in the exploration of this route, except the probability
of the existence of extensive coal-fields in the valleys of the Grand and Green rivers.
The extraordinary difficulties to be overcome from the Coo-che-to-pa Pass to the Great Basin
(500 miles) render the route impracticable. The elevations of the passes in the Rocky mountains
are the greatest found, being 9,200 and 10,000 feet, the latter, the Coo-che-to-pa •Pass, requiring a
tunn~l at an elevation of 9,500 feet.
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IV. ROUTE NEAR THE THIRTY-FIFTH PARALLEL.

The advantages of this route consist in water and fuel being generally less scanty than on the .
others, excepting that of the 47th and 49th parellels; in a better supply of timber west of the Rio
Grande; in the greater mildness of the winter than on the routes north of it; iri the temperate
character of the summer over nearly the whole route; in no tunnels being required on the Rocky
mountain passes, and none on tbe route to San Francisco by the Tah-ee-chay-pah ·Pass; in the
probability of the existence of coal-fields in the middle of the route; and in the assistance that
the population of New Mexico and the Mexican provinces of Chihuahua and Sonora may give in
constructing and supporting the road.
The disadvantages are-its greater length from the Mississippi to the Pacific than the route south
of it; the apparently rough and broken character of the country through which much of it lies;
its much greater cost, and the greater number of ascents and descents, the sum of which is the
greatest of the four routes, and which would become seriously objectionable should the full working power of the road be developed.
/
V. ROUTE NEAR THE THIRTY-SECOND PARALLEL.

Its advantages are-the short distance from the eastern terminus to a Pacific port (1,618
miles ;) the small cost of the road, it being to a Pacific port less than two thirds of the cost of the
cheapest of the other routes, and to San Francisco $20,000,000 less than ·the least of the others,
(the cheapness of construction being due to the location of the route upon more than 1,000 miles
of table-lands and plains;) in the open and otherwise favorable features of ·the mountain passes;
the lowness of their summits; in their natural slopes admitting of use without extensive and costly
preparation; in the mild winters and temperate summers of ali the route except that portion of
the Gila and Colorado desert where, for 350 miles, labor in the open air must be suspended for
three months of the year ; in there being no reason to apprehend difficulties, impediments, delays,
and dangers from snow and ice; in the coal-fields of the Brazos; and in the aid that the population
of New Mexico and the provinces of Chihuahua and Sonora may give in constructing and
supporting the road.
Its disadvantages are-the cost of construction of a portion between the Pecos and Rio Grande;
the circuitous route to San Francisco from the plains of Los Angelos, which, unless further explorations determine a more direct route, requires a second crossing of the coast range, and a
passage through the Sierra Nevada; in the sum of ascents and descents being the next largest
after that of the 35th parallel, the extent of which objection depends upon the amount of business
to be done on the road; and, finally, in the scanty supply of water and fuel on the route •
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TABLE OF LENGTHS, ETC.

Table showing the lengths, sums of ascents and descents, equated lengths, cost, cf;c., of the several
'routes explored fo'r a rail1·oad from the Mississippi to the Pacific. (For the grades, see the
profiles accompanying the report.)
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Feet.
Miles. Miles. Feet. Miles.
Route near 47th and 49th parallPisRoute from St. Paul to Seattle. 11 410 2 1 02519,100 2 1 387 a$140,871,000 535 I, 490 b I,OOO 631 580 720 I30 97 28 . . . . .. . . . . 6, 044 Tunnel at Plevat'n of5,2l9
feet.
Route from St. Paul to Van- I, 455 I, 864 18, IOO 2 1 207 a 130 1 78I 1 000 374 I, 490 b I,OOO 470 580 720 I30 97 28 o • • • • o • • • • 61 044 Tunnel at elevat'n of 5,2I9
couver.
feet.
Route near 41 • and 42•, via I,410 2,03229,120 2,58::J 116,095,000 632 1,400bi,IOO ISO I70 210 160 580 2~5 270 107 20 . . 8 1 373
South Pass from Council
'Blntli! to BPnicia.
1
c38th and :19th-Westport to I,740 2,08049,986 3,I25 ............. 620 I,460b1,IOO 340 276 165 348\466 170 60 155 80\20 10 1 032 Tunnel at eleSnn Francisco by the Coovat'n of 9,540
che-to-pa and Tah-cc-chayfeet.
pah Pa "~cs .
38th nnd :J9tii-Wcstport to Ran 1,740 2,29056,514 3,360 ............. 670 1,620 1,100 275 308 190 143 725 284 LlO 155180 20 10,032 Tunnel at eleFrancisco by the Coo-chevat'n of9,540
to-pa and Mad elin Passes.
feet.
35th-Fort t'mith to San Pedro. 1,360 1,89248,812 2,816 d 169,210,265 416 1,476 2,300 305 347 260 185160 305 235 95 .... 7,472
2,300
.....................................
.
35th-Fort Smith to San Fran1,530
2, 174 50,670 3, 137i . . . . . . . • . . . . . 644
CI>CO.

32d-Fulton to San Pedro ..... 1,400 1' 618 32, 784 2, 239
Fulton to San Francisco. 1, 620 2, 039142,0081 2, 834

68, 970, 000 408 1,210 2, 300 485 300 100 1701503 60 . . . . . . . . . . 5, 717
93, 120,000 759 1,280 2, 300 700 410 160 205,504 60 . . . . . . . . . . 5, 717

a These are the estimates of the office, those of Gov. Stevens having been brought to the same standard of increased cost as the other routes,
and his equipment rP.duccd to that of the other routes. His estimates were $ 117,121,000 and $ 110,091,000.
b The ·c ~ ums do not include the areas of cultivable soil as far west. as the Cascade and Sierra Nevada mountains.
c Supposing the route to be a straight line, with uniform descent from the Un-kuk-oo-ap mountains (near Sevier river) to the entrance of the Tah-eechay-pah Pass-the most favorable suppo~ition.
d This estimate for the route ncar the 35th parallel is thought to be largely in exeess.
The sum of the minor undulations (not included in the sum of ascents and descents here given) will probably be greater for the route of the 47th
parallel than for the other routes; that for the route near the 32d parallel will probably be the least of all.
With the amount of work estimated for the roads in this report, the equated lengths corresponding to the sum of ascents and descents has but little
practical value. With a full equipment and heavy freight business, the sum of ascents and descents becomes important.
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TABLE OF DISTANCES. ··

Distances of the eastern termini of the several Pacific Railroad routes to tlte Mississippi river, Boston,
New York, Charleston, and New Orleans, by railroad built, building, and projected, as measured on
the "Railroad maps."
Miles.

to Boston ......... ___ ............. ___
to New York.................................................
to Charleston ......•.................. _ .. _ ......... ~.... . ......
to New Orleans_ ......................• - . - .......•. - ......... .
2. Council Bluffs to Rock Island (Miss. river) .................................... .
to Boston ................•...................................
to Nevv York ...........................•.............. - •......
to C bar leston .... _...................................... _ . . . . .
to Nevv Orleans ............................................. .
3. Westport, mouth of Kansas, (near Fort Leavenworth) to St. Louis, (Miss. river) .... .
to Boston ...............................................• _ •••
to New York ...........................................• _ . __ .
to Charleston. _•.. _ ... _ ...................................... .
to New Orleans ............................ , ....•.... _....... .
4. Fort Smith, on the Arkansas, to 1\'Iemphis, (Miss. river)._ ......•.... _._ ......... .
to Boston ... _ ............................ __ .... _ ...... ~ _ • _ . _ .
to New York ............................... _... _ ............ .
to Charl•;ston ........................ _ .......... _ . _......... __
to New Orleans ...............•... __ .. __ ..................... .
5. Fulton
to Gaines, (Miss. river) ............... _...... _......... _ .... _ ..•
to Boston .... _ .... __ ................. _...... __ ..... __ ....... .
to New York .............. __ .... _. _______ . _. ___ ......... _... .
to Charleston ...•........... _...... _...........••.... _ .....•..
to New Orleans ...............•.....•.• _ .•.. __ ... ____ . _. __ .....
1. St. Paul

u

••

___

•••

_

•••• _.........

1,316
1,190
1,193
1,198
267
1,374
1,252
1,195
1,075
245
1,415
1,220
1,045
875
270
1,540
J ,345
960

655
150
1,530
1,335 .
950
402

CHAPTER VI.
NOTES BY LIEUTENANT G. K. WARREN, TOPOGRAPHICAL ENGINEERS, ON THE ROUTE FROM INDEPENDENCE TO SANTA FE, AND FROM JNDIANOLA, VIA SAN ANTONIO, TO EL PASO.-(Compiled from the
Reports of Lieut. Col. JoHNsToN, Top. Engrs., Lieut. SMITH, Top. Engrs., Capt. S. G. FRENCH, 3d Regt. Arty., and others.)

It will be seen from the re-sults of the late explorations, that there are two practicable passes
by which to reach, from the east, the New Mexican population of the Rio Grande valley, viz:
by the passes near Santa Fe and by El Paso. As regards grade, a practicable route exists for
connecting the former of these passes with Independence and St. Louis, (by the Cimarron route,)
and probably a practical connexion of El Paso with San Antonio, or a part of the Gulf of
Mexico.
The following notes relate to these two routes:
1st. Route from Independence to Santa Fe.-From Independence, Missouri, in latitude 39° 7',
longitude 94° 26', to Santa Fe, in latitude 35° 41', longitude 106° 01', was barometrically surveyed by Dr. Wizlizenus in 1846, and the following notes are mainly from his report.
It is very direct, and lies mostly on a table-land gradually ascending towards the west, where
little difficulty need be apprehended in obtaining easy grades. Its length is 765 miles.
From Independence to Council Grove, a distance of 143 miles, the route passes through a
well-watered fertile prairie, which resembles the sea in its gentle undulations. There is sufficient wood along the water-courses to supply the railroad with ties and fuel. Westward the
country undergoes a change, becoming gradually more sandy and barren, until we reach the Arkansas, a distance of about 200 miles. It still preserves its wave-like character, and can only
be settled by a pastoral people.
The Arkansas is broad and shallow, with a sandy bottom. It has low bluffs or none at all.
It is someti.mes bordered with cotton-wood, but is generally quite bare. From this uninviting
river to the lower springs of the Cimarron, a distance of 66 miles, the route lies over a barren,
level desert, elevated 3,000 feet above the sea. It is scantily supplied with parched buffalograss; but is entirely without water, wood, or even buffalo-chips, the usual fuel in such inhospitable regions.
The lower springs of the Cimarron form a little green oasis with running water. From this
point to Cold Spring, a distance of 80 miles, the desert character of the country continues.
Water is sometimes found in the Cimarron river; but often it can only be obtained by digging
in its dry and sandy bed. The want of it has often occasioned much loss and suffering in this
barren wilderness.
From Cold Spring to the Canadian river, a distance of 110 miles, the route approaches anJ
skirts a spur of the Raton mountains. Its character rapidly improves. The mountains are
covered with cedar and pme forests, furnishing an ample supply for railroad purposes. The
valley of the Canadian is fertile, and well adapted to settlements.
From this point to Galinas, a distance of 60 miles, the trail passes over an elevated plain nearly
surrounded by mountains. The valleys of the streams are fertile. Water is abundant, and the
mountains are thickly wooded with pine.
From Galinas, Dr. Wizlizenus says, "we shall now travel mostly in narrow valleys, and
through mountain passes surrounded by hjgh precipitous rocks." As he did not survey the route
for a railroad, his information is not sufficiently definite to determine whether it is practicable for
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this purpose. Near this point it should, therefore, be c~nsidered as joining that of Lieutenant
Whipple.
2. From Indianola, via San Antonio, to El Paso.-A route for a railroad has been surveyed and
located between Indianola and San Antonio. It crosses the Guadalupe river at Victoria, about
30 miles from Indianola. Thence to San Antonio is about 100 miles.
A route was surveyed, barometrical1y, from San Antonio to Frontera by the Mexican boundary
, commission, and the profile was furnished to the Pacific railroad office, by Brevet Major Emory,
of the topographical engineers, the distances being taken from the report of Colonel Johnston,
topographical engineers. This profile gives the elevations along the route travelled, where the
object was more to find good pasturage and water for the animals than to obtain easy grades. It,
therefore, is only valuable as showing the general·elevation of the country.
From San Antoni•), the travel1ed road keeps along the foot of the hills, near the parallel of 29°
20', as far west as the San P edro or Devil's river, longitude 101°. It then ascends that stream
60 miles, and crosses over to the Pecos, and ascends this to the parallel of 31° north. It theri
proceeds west over the plains to El P aso, crossing the mountainous belt of country forming
the continuation of the Guadalupe mountains on the north, the greatest elevation attained being
5, 766 feet jn the Wild Rose Pass of the Diabolo mountains.
Colonel Johnston undertook to explore a route north of this pass, and more directly west, but
found it impracticable. Lieutenant Garrard, under orders from Captain Pope, explored this
range about 30 miles south of the Guad alupe Pass without finding one more practicable; so
there now remains but about 40 miles of these mountains unexplored.
There would probably be no difficulty of grade in continuing up the Pecos to the mouth of
Delaware creek, and connecting with the route surveyed by Captain Pope in 1854, through the
Guadalupe and Hueco mountains. 'This latter is usually known as the upper or northern, the
former as the lower or southern El P aso routes. Distance from Indianola to Fort Fillmore, hy
the upper road, 820 miles; by the lower, 840 miles.
The lower route was first explored by Vv. H. C. Whiting, Corps of Engineers, and Lieutenant W. F. Sm1th, topographical engin eers, in 1849; and subsequently surveyed by Colonel
Johnston, who was followed by Captain S. G. French, of the quartermaster's department, in
charge of a large train.
The upper route was first explored by IJieutenant Bryan in 1849, afterwards .by Captain
Marcy; was surveyed by Colonel Johnston in 1849, and again surveyed by Captain Pope in
1854, who added to our previous knowledge by giving us a profile. That route from the mouth
of Delaware creek to El Paso forms part of the railroad route near the 32d parallel.
The following notes concerning the lower route are taken mainly from the report of Captain
French, the dista nces being from Colonel Johnston's report:
From San Antonio to Rio San F elipe, 160 miles, most of the soil is excellent for agriculture or
grazing. Wood. is abund ant on the banks of the streams. The road throu gh this extent crosses
numerous streams, some of which wh en swollen by rains are "large rivers." There is, however, sometimes a deficiency of water, particularly on the Rio Seco and Rio Frio. Bituminous
coat is said to exist in abundance on the Nueces, 90 miles from San Antonio.
After leaving the San F elipe, a marked change takes place in the face .of the country. Before
reaching 1t, in the vicinity of 100° merid ian, the surface becomes more rolling and hilly, and less
covered with trees ; and by the time we reach the San P edro, on the 101 st meridian, it is nearly
barren. T he vall y o{ tbe San P edro varies from a quarter to half a mile in width, and, owing
to its :ertical si de , it is d1fficult to approac h. Much of the w ay it is very rough, and the ro ad
along 1t frequently takes the 'bed f the stream, and is in places submerged by the autumn freshets
at lea t 2 feet.
he trav llc r ute usually avoids th lower part of the valley, keeping to the
w t of it.
Afi er l • ving h • an

the fi r t reliable water is 40 miles i tant, at Howard' s spring,
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271 mile from San Antonio. The next at Live Oak creek, 304 miles from SaB Antonio. Afte
ros 1ng this ere k the route follows it to the Pecos, and up this to the crossing. This portion of
the Pecos is "narrow and deep, extremely crooked in its course, and rapid in its current. Its
wat rs are turbid and bitter." * * * "Its banks are steep, and of clay. In a course of two
hundred and forty (240) miles there are but few places where an animal can approach them for
water with safety. Not a tree or bush marks its course."
The road crosses the Pecos 348 miles from San Antonio. It then proceeds west to the Escondido ~prings, 27 miles; thence to Comanche springs,, 19 miles-( clouds of suffocating dust accompani d the passage of the train;) thence to Leon spring.s, 10 miles; thence to the Limpid, 37 miles.
The country from the Pecos to this point, 93 miles, is exceedingly sterile, and, except a little cane
and coarse grass about the springs and the mezquite, is barren; but it is favorable for grades. At
the Limpid we enter the region of the Diabolo mountains, probably a continuation of the Guadalupe range. The country is beautiful, and the mountains in August were covered with green grass
to their summits. Pine is found on them. The pass is called the Wild Rose Pass.
These mountains do not form a single continuous ridge, but are made up of single conical
peaks, intersecting each other so as to form "an impassable barrier" had not some convulsion of
nature seemed partly to have opened the pass and canon through which the road runs. The
cafion is deep and narrow, and in some places not more than 200 yards wide. The last encampment on the plain to the east is at the Painted Camp, 463 miles from San Antonio. We leave the
mountains about 40 miles farther on and come upon an elevated plain with water in very limited
quant1t1es. Over this plain the road passes for 60 miles to Eagle springs. From Eagle springs
the route leads by a canon through the mountains on the left, and reaches the Rio Grande in a
distance of 31 miles; thence to Fort Fillmore, 119 miles; making a total distance from San
Antonio of 710 miles, and from Indianola 840 miles.
No reliable practical result could be obtained by the application of the equation of grade to the
ascents and descents on this route according to the profile we have.
The elevations are: at Indianola, 0 feet; at San Antonio, about 700 feet; at leaving of
Pecos, 1,900 feet; at summit of Wild Rose Pass, 5,766 feet; at V{n Horner's well, 4,146 feet;
on the mountains to the west, 4,714 feet; at first reaching the Rio Grande, 3,536 feet; at Fort
Fillmore, 3,938 feet. Some of the grades are, for short distances, as high as 400 to 500 feet per
mile, but could, no doubt, by proper location, be reduced to practicable ones. No wood could
be relied on for railroad purposes from the San Felipe to the Diabolo mountains, a distance of
330 miles; probably none to the west of these mountains.
Water for working parties and f~r the use of the locomotives could probably be obtained as
easy as on corresponding portions of the route of the 32d parallel.
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l\fEMORANDA ON RAILWAYS.
WASHINGTON,

D. C., November 21, 1854. '

SIR: I have the honor to submit the accompanying memoranda upon various practical points

connected with the construction, &c., of railways.
For the information therein contained I am chiefly indebted to Col. C. Crozet, Messrs. W.
Raymond Lee, William P. Parrot, J. Edgar Thompson, and William Parker, civil engineers,
who most kindly afforded me all the assistance I asked.
The article on tunnels is taken principally from a paper by Mr. W. L. Dearborn, civil engi~
neer.
I am, sir, very respectfully, your obedient servant,
GEO. B. McCLELLAN,
Lieutenant Engineers and Brevet Captain.
Hon. JEFFERSON D A vrs,
Secretary of War.

GRADIENTS.

The following gradients are now, or have been, in use on American railways :
During the construction of the Baltimore and Ohio railroad a gradient of 528 was used on a temporary track, en boyau, merely to transport small loads of iron, &c. On the Virginia Central
road the traius pass every day over a gradient of 27 5 feet-length two miles. On a part of this
are curves of 300 feet radius (19° 6') on a grade of 238 feet; 40 tons h·ave been carried up this
by a 30-ton engine on six drivers, with the utmost ease. Brakes of a peculiar construction are
used, and found to answer well. On the "Virginia Central" the trains ascend at a velocity of
about seven miles per hour, and descend at an average velocity of about four miles. In descending
the steam is cut off and the wheels of the engine allowed to revolve, the brakes on the cars being
"hard down." Reversed curves are frequent and sharp. On the Baltimore and Ohio road are
grades of 116 feet for 17 miles. Auxiliary power is here employed, the trains being divided,
and running up at the rate of 15 miles per hour. The trains descend these grades with a velocity
of 25 miles under perfect control.
On the Pennsylvania Central road there are gradients of 95 feet for 9i miles; where curves
occur the grade is reduced at the rate of 0.025 per 100 feet per degree of curvature. Passenger
trains ascend this grade with a velocity of 24 miles per hour, and descend at 20 miles per hour.
The ascent, when there are more than three cars, is effected by the aid of an additional engine.
The working load of the heavy freight engines (weighing 65,000 pounds, and on eight drivers)
on the 95-feet gradient is 125 tons net, or about 208 tons, including tender and cars. Over the
53-feet grades on this road (Pennsylvania Central) the general load of the engines (55,000
pounds, on six drivers) is 150 tons net, or about 250 tons, including tender and cars. On the
Massachusetts Western road are grades of 83 feet for 1~ mile. Engines of 20 tons draw 100 tons
over this grade. Passenger trains run up at about 18 miles per hour without auxiliary power.
The average amount of wood consumed and cost of haulage, on the whole road, are no greater
than upon other Massachusetts roads of lighter grades.
It is the opinion of many able railway engineers that, on a permanent track, grades of200 feet,
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and even of 250 feet, may be advantageously overcome by locomotive power ; it being clearty
understood that such grades are to be resorted to only in cases of absolute necessity-economy
in working the road rendering low gradients very desirable.
The accompanying f<9rmulre and their applications show what work is to be expected from any
given engine over given grades, and make the loss of economy in any particular case a question
of easy solution.
It is evidently the fact that there is at present a streng tendency to use much higher grades than
were formerly considered practicable or advisable. Even in England and on the "Continent,"
the American system of cheap roads, with high grades, to avoid the great expense of long tunnels,
deep cuts, and high embankments, appears to be, to a certain extent, rapidly rising in repute.
The use of inclined planes' with stationary power, (within the limits before mentioned,) may, as
a general rule, be considered obsolete, except in cases similar to that of the Pennsylvania Central
road, where the amount of traffic is becoming so great as to require more than a double or even
triple track; in this case it has been proposed to· pass the surplus freight over the mountains by
means of stationary power, reserving the locomotive power for passengers and freight requiring
rapid transportation.
Planes for stationary power should not exceed one mile in length. The number required to
overcome any given ascent will depend more upon the elevation to be surmounted than the length
of the ascent.
The opinion has been expressed by one of the most reliable railway engineers in the country,
that where the gradient does not exceed 132 feet per mile, locomotive is cheaper than stationary
power, without reference to the element of the first cost of grading for the two plans of operating
the road; also, that the difficulty and danger in descending high grades is more important in
determining their inclination than the resistance in their ascent.
In estimating the loss of economy of power in overcoming high gradients, the comparison
should be made between the loads habitually drawn over the more favorable portions of the road,
and the maximum load that can be drawn over the gradient in question.
FORMULJE.

To obtain the maximum load due any engine of given weight, upon a given grade, and to
obtain the maximum grade up which an engine of given weight can draw a given load:
0.2A

(1)

X=

I
\

0.4242/+ 8 ~
0.2A-8x
(2)/=-0.4242 x
0.143A

(3)

X=

J

The engine and rail being in good order.

I

I

0.4242/+ 8 ~

J
(4)!=---

The rail being in bad order, slippery, greasy, &c.

0.143A-8 x

0.4:242 X

In tb:-se formu1re, A ~epresents the adhesive weight of the engine ; that is to say, the portion of
tbe .we1gb~ of the e~gtne actually supported by the drivers; it is expressed in pound s. In
ngm~ w1th fo~r dnv r a ut .6 of the whole w ight of the engine rests upon the drivers,
som times a htgh a · 7; 0.64- may be taken as the average. With six drivers the whole
weight of the engine will rc t upon them, and, consequently, be the value of "A."

FORMUL..tE.
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"f" is the grade in feet per mile.
"x" i the load drawn, including tender, and is expressed in tons.
Formulre (2) and (4) are simply deductions by transposition from (1) and (3.)
In f( rmulre (1) and (3) the numerator expresses the ejj'ective adhesive weight; that is to say, it
express 8 the portion of the total adhesive weight which is found by experiment to be really
effective in drawing a load in certain states of the rail. Now, since we know by experiment that
on a level a force of eight pounds is necessar~ to draw one ton, if we divide the effective adhesive
weight (expressed in pounds) by 8, the quotient will be the load due that effective adhesive weight,
0.2A
and formula (1) will read x = - - 8

On a grade we know that, in addition to the force necessary to overcome the friction, it is also
necessary to apply further power to counteract the effect of gravity.
Taking a load of one ton, and calling "/" the height of the plane, "l" the length, (for the value
of which we may, in the slight inclinations given railway grades, substitute the value of the base
of the plane, without appreciable error,) we have for the tendency of one ton to move down the
2240 X f
·
2240 X j
plane
, or substituting for l, 6280, the number of feet in a mile
= 0.4242f, "/"
l
6280
being the height in feet of a plane whose base is one mile long.
This expression (0.4242 f) is, then, the measure of the force required to prevent one ton from
sliding down the plane, and must be added to the force necessary to overcome the friction of a
ton on a level in order to obtain the force required to keep one ton in motion up a grade.
Dividing, then, by this sum (0.4242/ + 8) the disposable power of the engine (0.2 A,) we
have the number of tons that the engine can draw up any given grade.
Engines usually weigh from 20 to 24 tons; some as much as 30 tons: it is considered desirable
to reduce the weight of engines as much as possible, in order to diminish the wear and tear of
the rails.
Most engines now run with ±our drivers-the front of the engine resting upon a truck with
eight small wheels; some engines, particularly those intended for heavy grades, are placed upon
six wheels, all drivers, in order to increase the effective adhesive weight. The objection to multiplying the number of drivers consists in the increased number of joints, &c., with the consequent increase of friction and loss of power.
A common 8-wheel tender weighs, empty ............. _ .• ~ •............•. _. 14,000 lbs.
Water for 26 miles, (12,000 gallons at 8.35 lbs. per gallon) .•••.•......•.•••.. 10,437 "
Wood, (1.44 cord, at 3,180 lbs. per cord) ..........••....••.......•........
4,679 "
4 passenger cars, for 60 passengers each, at 12,000 lbs. each ......•.......... 48,000 "
2 baggage cars, at 16,000 lbs .... __ ................. __ ............... _. _.. 32,000 "
200 passengers, at 160 lbs. each • __ .• __ .. _.• __ .. _• ____ •..•...........••... 30,000
"
Baggage, at 100 lbs. each passenger. •• ___ •.• ___ . _.• __ . _____ .. _... _. ___ . _.. 20,000
"
Add for contingencies .•••.... ____ ._._._ •........ _..... _.••. _......... . . . 12,224 "
Total weight of train of 200 passengers....•..••.......... _......... _. _.. 171,240 "
or 76 tons.
We will now take a· 20-ton engine on four drivers and apply the formula.
The total adhesive weight will be about._ .....••.. ___________ ........... . 28,600 lbs.
Its maximum load on a level, over a good track .... __ ._ .•................
716 tons.
Its maximum load on a level, over a track in bad condition, slippery, &c .....•
611
"
By formula (2) we have for the same engine the maximum grade up which it
can draw the train of 200 passengers, as given in detail above •.. _. _..... .
169~ feet.
By formula (4) we have for same data a maximum grade of ....•............
109
"
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By formula (1) we have the maximum load of same engine up a grade of 160
79 tons.
feet •.••••......... ~ ..... - - - - - - - . - - . - - - . - - - - - . - - - - - . - - - · · • · - . - - - - •
By formula (3) for same data we have a maximum load of. .. _ .•.•..•.... ~ ...
66! "
For a 20-ton engine on six drivers:
The total adhesive weight will now be ......••..•. - - .. - ................•. 44,800 lbs.
By formula (2) we have the maximum grade up which it ca~ draw a load of 76
tons .....•••..... _...•...•..•... _..... _... _____ ..•... _.......•••.•
261 feet.
181
By formula (4) a maximum grade of..............•..... - ............... - •
"
By formula (1) with same data we have for a grade of 160 feet a maximum
124 tons.
load of ............................................................. .
89
By formula (3) with same data, a maximum load of. ....................... .
"
For a 22-ton engine on four drivers:
The total adhesive weight is about....................... . . . . . . . . . . . . . . . . . 31,600 lbs.
By formula (1) maximum load on level....................................
787~ tons.
By formula (3) maximum load on leveL ................. ". • • • . . . . . . . . . . •
663
"
178 feet.
By formula (2) the maximum grade up which it can draw a load of 76 tons is ..
122
By formula (4) it is ................................................. ..
"
By formnla (1) the maximum load that this engine can draw up a 160 feet
87 tons.
grade is ................................................ ~ ................... .
By formula (3) it is ..................... _..................•...••.•.....
62~
"
For a 22- ton engine on six drivers:
The total adhesive weight is .....•...........•.•.•.... _. . . . . . . • . . . . . . . . 49,280 lbs.
By formula (1) the maximum load on a level is ............... _.•.... _....... • 1,232 tons.
By formula (2) the max1mum grade up which it can draw a load of76 tons is..
289 feet.
By formula (4) the maximum grade for same load is .....•...... _....... _. •
201
"
By formula (1) the maximum load this engine can daw up a grade of 150 feet is
137 tons.
By formula (3) the maximum load for 150 feet grade is ........... _... . . . • • . •
98
"
For a 24-ton engine on four drivers:
The total adhesive weight is .................•.. _...•• __ •.•............ 34,406 lbs.
.B y formula (1) the maximum load on a level is ............. _...... _.•....
860 tons.
616
By formula (3) the maximum load on a level is .... __ ......... _..........•
"
By formula (2) the maximum grade up which this engine can draw a load of 76
tons is . . . ...•...•......... ~ ....................... _...... _....... .
196 feet.
By formula (4) the maximum grade for 76 tons is ......... _............... .
135
"
By formula (1) the maximum load this engine can draw up a grade of 150 feet is
95 tons.
By formula (3) the maximum load for same graQ.e (150 feet) is ......•.......
68! "
For a 24-ton engine on six drivers:
The total adhesive weight is ........................... _____ . _. _.. __ .. 53,760 lbs.
By formula (2) the maximum grade up which this engine can draw a load of 76
317 feet.
tons is ..•......••••••.... - - . - - - . - - - - . . . . . . . . . . . . . . . . . . . ......... .
By formula (4) the maximum grade for same load is ................... _. __
221
"
By formu1a (1) the maximum load this engine can draw up a grade of 150 feet is
149 tons.
By formula (3) the maximum load up same grade is ..................... _.
106~
"
By formula (1) the maximum load this engine can draw up a 200-feet grade is.
115i "
By formula (3) the maximum load up same grade is .. ___ .................. .
83
"
By formula (1) the maximum load up 275 feet grade is ................. __ ..
86i "
By formula (3) the max1mum load up S:l;me grade is .......... _.. _........ .
62
"
or a 3 -ton ngin , n four drivers:
The total adhe ive w ·ight i .... .. _... _. _..... _..... _... _. __ .... __ ... _. 43,008 lbs.
y formula (1) the maximu load on a lev l is .. _........•. _... _........ . 1,075 tons.
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By formula (3) the maximum load on a level is. - - ........................ ..
250
By formula (2) the maximum grade for load of 76 tons is .................. .
By formula (4) the maximum grade for 76 tons is .........................•
173
By formula (1) the maximum load up a grade of 150 feet is ...•.............
119~
By formula (3) the maximum load for same grade is ................... _.. .
85
By formula (1) the maximum load on a 200-feet grade is ....•..............
93~
By formula (3) the maximum load on a 200-feet grade is ..............••..•.
67
For a 30-ton engine on six drivers:
The total adhesive weight is ........................................... . 67,200
By formula (1) the maximum load on a level is ....•...•..............•...
1,680
By formula (2) the maximum grade up which this engine can draw a load of
401
76 tons is •.............•••.•....... - . - ....... - - . - - • - . - .... - - .•..••
By formula (4) the maximum grade for the same load is ......•............•
281
By formula (1) the maximum load this engine can draw up a grade of 150 feet is.
186
By formula (3) the maximum load for same grade is ........................ _
133~
By formula (1) the maximum load for grade of 200 feet is ...••......•......•
146
By formula (3) the maximum load for the same grade is .•..•••..•••..•.....
104~

11
tons.
feet.

"
,,

tons.

"
"
lbs.
tons.
feet.

"

tons.

"
"
"

CURVES.

On the Virginia Central road there are curves of 300 feet radius on a grade of 328 feet per
mile.
On a level, trains run on curves of 300 feet radius at a velocity of 20 miles per hour.
A radius of 150 feet, and even less, is practicable; but in such cases the velocity of the train
must be greatly diminished.
There are various formulre for the calculation of the resistance on curves, but the simple inspection of a wheel that has been some little time in use will show the inaccuracy of the results.
The formulre are based upon the supposition that the surface of the tire is conical; this shape is
soon destroyed by what is called the channeling of the wheel.
The resistances in question can probably be determined only by the result of many experiments with a dynanometer.
On the Pennsylvania Central road the grade is reduced on curves at the rate of 0.025 per 100
feet per degree of curvature.
CONSTRUCTION.

To lay the rails.-The road-bed being prepared, cross-ties placed, and iron distributed, a party
of six men will lay half a mile of track per day.
.
The cross-ties should be prepared with corrosive sublimate; the sulphurets do not answer a
good purpose. 20,000 spruce cross-ties were prepared in this way, and laid in 1840; they are
now perfectly sound, although the natural duration of the wood is but five years. Cross-ties
average about twenty-five cents each.
Shallow excavations may be covered with workmen. In the case of deep excavations, where the
earth cannot be removed laterally, sections of one-half mile, worked from both ends, are usually
most advantageous; this distance, however, will depend chiefly upon the relation between the
established gradients and the natural surface of the ground. The end of a cut composed of
loose gravel or sand w]ll accommodate a force capable of moving 15 to 20,000 yards in a month.
In one case, 26,000 cubic yards of sand were moved in that time, the average haul being threequarters of a mile.
Long, deep cuts of gravel, sand, or similar deposite, can be opened, (working two levels at
each end,) with an average haul of one mile, at the rate of 15,000 to 25,000 cubic yards in 26 days.
Ordinary gravel can be dug, thrown into a car, and moved an average haul of 1,000 feet for
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12 cents to 14 cents per cubic yard; for every additional 100 feet add a third of a cent.
man shovels into a car 15 yards to 18 yards per day.

One

STATEMENT OF WEIGHTS, COST, &C.

Locomotives weigh from 12 tons to 30 tons, generally from 20 tons to 24 tons. They cost from
$6,000 to $8,500, freight-engines being rather more expensive than passenger-engines. This
includes the cost of an ordinary eight-wheel tender.
A tender on sixteen wheels, carrying about 2,500 gallons of water, will weigh about 28,000
pounds empty. · A tender on eight wheels, of 1,250 to 1,500 gallons capacity, weighs 14?000 pounds empty.
A tank on eight wheels, holding 3,000 gallons water, will weigh less than an eight-wheel tender,
and cost $650.
A tank on six wheels, of 2,500 gallons capacity, costs $550.
Baggage-cars generally weigh 16,000 pounds, and cost $1,200.
Passenger-cars for 50 passengers weigh 12,000 pounds, and cost $2,000.
Passenger-cars for 75 passengers weigh 14,000 pounds, and cost $2,500.
Freight-cars on eight wheels weigh 14,000 pounds, cost $650, and are of about eight tons to
ten tons capacity.
Passengers are usually allowed from 50 pounds to 80 pounds of baggage each.
The weight of passengers may be estimated at 150 pounds each.
On the New England roads the average cost of the transportation of freight is 1i cent per ton
per mile.
The transportation of passengers costs about li cent each per mile.
This is the average of the actual running cost, and does not cover depreciation of the road; to
provide for this, and to secure a fair profit, it is generally stated that the freights and fares charged
must be double the amounts given above.
In Massachusetts the average cost of repairing locomotives is (per annum) 6! cents per mile run.
For repairing tracks, exclusive of iron renewals, 11! cents.
The average durability of iron in Massachusetts is not more than ten years. Old rails are re-rolled
at a cost of $25 per ton; the ends may be rewelded for $6 per ton. In this connexion it may be
remarked that the ends of the rails first give way, as a general rule; they are repaired by cutting
off the injured part of the upper flange and welding on a piece of "Swedes" bar-iron. Small
injuries in the middle part of the rail may be repaired, economically, in the same manner.
The average waste of steam while engines are at rest, stopping on the road, steaming up, &c.,
is one-third of the whole amount generated.
In Massachuselts, engines usually run with a pressure of 100 pounds in the boiler. The
strength of the boiler is from 350 to 600 pounds.
Rails are now rolled from 18 feet to 23 feet in length; on the New England roads they average
about 60 pounds to the y ard ; 90 pounds to the yard is recommended by many engineers as the
proper weight for the P acific railw ay.
A cast-iron wheel of the ordinary size will safely bear a weight of 1i ton.
BRIDGES.

The railway wooden-truss bridges cost from $30 to $35 per running foot.
200 feet has been found to be about the maximum length that it can safely have; many engineers prefer reducing tbe spans to 50 feet.
Iron bridges hav been successfully anu economically used on some railways, and cost $40 per
foot.
Iany ngin er prefi r, :s.'h n ver it i~ p s j 1 , using culverts and high embankments to the

WATER AND FUEL.

employment of bridges, as being the safer and more economical plan.
adopted with embankments as high as 160 feet.
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This course has been

WATER AND FUEL.

The capacity and weight of tenders and tanks will be found on page 120.
To supply a passenger train, of 200 passengers, for 25 miles, under ordinary circumstances -o f
track, &c., there will be required, of-:Water ... : : ...••..••........ ·.•.•• - . - - - - - - -.- - - - - - - - - • - • - • - - . - - ..... . 1,250 gallons.
1.44 cord.
Wood (such as pine) .••.••...•••.••••• - - .•. - " .. - - - - - - .. - ••..• - .••......
0.64 ton.
Or of coal (anthracite) ....••••••....... - .... ---- .• ----.----- .. ----- ..•.
0.62 ton.
0 r of coke ........................ - ...•. - . - - •. - - - - ·. - - - - - - - - . - - - - - ...•
To supply same train 100 milesWater ...........•.....•.••..•• - - - - - - - - - - - - - - - - - - - - - - - - - • - • • - -- - - · - • 6,000 gallons.
6.76 cords.
Wood .•..•••••..•...•••........••..•.• - .•••. - •.. - - - - - -.. - ........•••
2.66 tons.
Or coal (anthracite) .•........•.•....... ~ •....•................•..••.•.
2.48 tons.
Or coke ............•............• - .................................. .
The quantity of anthracite as given above is on the supposition that the train makes no long
stops; in that case, the amount would have to be increased.
The average of six trips on the Boston and Maine railway gives the following result:
A load of 170.5 tons (weight of cars and freight, exclusive of engine ·and tender, in tons of
2,000 pounds) was drawn 74 miles, at a velocity of 14.5 miles per hour, with an expenditure of
4,664.5 pounds of anthracite, and 3,348 gallons of water.
The average of eight trips gave as a result that 10.59 pounds of anthracite evaporate 7.48
gallons of water, or 0.78 ton to 1,250 gallons of water.
The trip with Cumberland coal indicated that 9.19 pounds of it will evaporate 7.48 gallons (1
cubic foot) water, or 0.64 ton to 1,260 gallons of water.
_
On the same road the average of ten trips results as follows:
A load of 210 tons (as above) was drawn 74 miles, at a velocity of 14.1 miles per hour, with
an expenditure of 3.4 cords of wood, and 3,734 gallons of water.
These experiments were conducted in the winter season, and the track was more or less
ob~tructed by snow and ice, giving a very unfavorable state of the rail.
1
1
1
1
1

cord of beech evaporates 1,621 gallons water.
cord of spruce
"
1,200
"
cord of hemlock "
1,028"
cord of pitch-pine "
994
"
cord of white-pine "
906
"

Cotton-wood can be used, but is one of the least valuable species of timber as a steam-generator
per pound; and its specific gravity is very low.
The result of a year's work on the Central road of Georgia shows that one cord of wood was
useu for every sixty-six and four-tenths miles on the road.
As pine wood is corded on the tender, one cubic foot will evaporate one cubic foot (7 .48 gallons,
or 62-}- pounds) of water.
One cord southern pine weighs 3,180 pounds.
One cord common dry pine weighs 2,616 pounds.
For passenger trains the water stations are usually about 25 miles apart.
For freight trains 12 to 15 miles is found a convenient distance for replenishing the supply.
Over ordinary grades, say 30 feet to 40 feet, there would be no difficulty in carrying water
and fuel for 100 miles, either by using additional tenders, or large ones made for the especial
16 a

122

ST A.TlSTICS OF VARIOUS RAILROADS.

case, or tanks; the weight, &c., of these being given, it becomes a simple matter of calculating
the extra weight to be drawn in any given case.
A partial remedy would be to condense the exhaust steam. This has been done in Scotland
to a certain extent.
In ascending heavy grades water is required oftener" than usual. Thus on the heavy grades of
the Baltimore and Ohio road (116 feet) water is taken every eight miles; on the Western Massachusetts road the water stations are 10 to 12 miles apart on the heavy grades. It is to be
remarked that ori this road the average consumption of wood is not greater than on others of less
heavy grades.
When the track is obstructed by snow it becomes necessary for the passenger trains to take in
wood and ~ater oftener than usual, using about double the ordinary amount.
STATISTICS OF VARIOUS RAILROADS.

Boston and Worcester road.
Length, 4l> miles; maximum grade, 37n- feet; minimum radius, 541 feet. This distance is ·
accomplished, by trains of four · to six passenger cars, i·n 1! hour; consuming 1! cord of wood,
and evaporating 1,200 gallons of water; water is taken once on the road.
Freight trains with maximum loads take water every l 2 to 1l> miles.
An engine has run, with a train, from Boston to Worcester and back (90 miles) with one cord
of wood.

Boston and Providence road.
Length, 431 miles; maximum grade, 37n- feet.
Trains of four to six passenger cars run at a velocity of 25 miles an hour, maintaining the
same up the maximum grade; they consume 3,500 pounds of wood, and evaporate 10,000 pounds
of water ; take water once on the road, but no wood.
Freight trains as on Worcester road.
In severe snow-storms passenger trains drawn by two or more engines take water every 12 to
15 miles.

Pennsylvania Central road.
Passenger trains wood and water at from 20 to 30 miles; freight trains at an average of 10
miles.

Boston and Maine road.
Trains of four to seven cars at velocities from 24 to 34 miles per hour; take water every 20
miles.

Boston and Lowell road.
L ength, 26 miles.
Passenger trains pass over this distance in one hour ; take neither wood nor water ; evaporate
1,100 to 1,200 gallons, and consume three fourths of a cord of pine.
_Freight trains carrying maximum loads due the engine take water once on the road, and travel
w1th velocity of 12 miles per hour.

Bu,rlington to Rutland.
Di tance, 67 miles.
Passenger trains take woo and water once; freight trains take wood and water four times.

Rutland to Bellows Falls.
Distance, 63 mile

maximum grades, 60 fi et.

CHARACTERISTICS AND COST OF RAILWAYS.
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Neither wood nor water is taken on the road in passenger trains.
grade, 16 miles per hour.

Velocity up maximum

With r :fi renee to the transportation of coal to be used as fuel, it may be stated that the freights
by canal in ew York and Pennsylvania vary from 1-f0 to lt"\ cent per ton per mile; that the
railroad freights on coal average about li cent per ton per mile; and, finally, that in Pennsylvania, under very favorable circumstances, coal can be delivered on the canal-boats, at the mine,
broken, screened, and weighed, at 65 cents per ton. Taking the average weight of hard wood
fit for generating steam at li ton per cord, the probable expenses of transporting it by railway
would be 2! cents per cord per mile.
The experiments before alluded to on the Boston and Maine road show that 1 ton of anthracite
= 1.6 cord of wood (such as used there;) or one cord of wood= 0.626 ton of coal, taking
evaporating power as the standard. of comparison. The general result of these experiments was
that coal is more economical, especially with heavy loads, than wood.
The presence of metallic salts in water is injurious to the boilers; if in large quantities, they
are prohibitory.
From the data given above, it would seem that the cost of transportation of wood for fuel
would be about 2.4 times that of coal for the same purpose.
It will be remarked that freight trains habitually take water oftener than passenger trains; this
arises from two principal causes: first, more steam is wasted in freight trains, on account of the
great det.entions. &c., as well as other causes; secondly, the various water-stations seldom give
sufficient water to afford a full supply to several trains; a little is, therefore, taken from each, so
that no one need be exhausted.
·
Relations between weight

o/ water

and fuel, and maximum load

of engine.

For a 22-ton engine on 4 drivers, on a level:
Weight
· Weight
Weight
Weight
Weight
Weight
Weight
Weight

of water
of water
of water
of water
of water
of watP-r
of water
of water

and wood for 26 miles= "l14 of maximum load of engine.
and wood for 100 miles = :l:z of maximum load of engine.
for 100 miles and wood for 200 miles= r16 of maximum load of engine.
and wood tor 200 miles = lo of maximum load of ·engine.
and coal for 26 miles = 1 !-o- of maximum load of engine.
and coal for 100 miles= :lrJ of maximum load of engine.
for 100 miles and coal for 200 miles = ..}3 of maximum load of engine.
and coal for 200 miles= l 3 of maximum load of engine.

The maximum load of this engine, on a grade of 40 feet per mile, is by formula (1) 252 tons;
by formula (:~) 180 tons.
The r_elative consumption of fuel and water on passenger and freight trains is in proportion to
the resistance to be overcome, and may bEf determined when the velocity and weight of each
train are known.
CHARACTERISTICS AND COST OF SIX RAILWAYS.

1. Massachusetts Western road.
Length of main road, 156i miles, of which 53 miles is double track; sidings, &c., 8i miles:
equivalent to 217 miles single track. Maximum grade, 83 feet for li mile; total rise and fall,
2;085 feet; minimum radius of curvature, 882 feet; total degrees of curvature, 6,370° ; weight
of rail per yard, 66i pounds and 70 pounds; 33 way-stations, 59 engines, 48 passenger-cars, 17
baggage-cars, 1,666 freight-cars ; miles run in one year, 94 7 ,382.
Graduation and maEonry, per mile of main road ..•.•......•.• _•••.•.•.•..•
$22,362 60
Wooden bridges, (6,092~ feet,) per fooL ......................... _......... .
$38 08
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Superstructure, per mile of single track~ ••••. - ....• ---.~----------.-·-··
Engineering, per mile of main road •.•...•..... ; •....•. - ------ ....•• -- ...
Total cost of road in complete running order, per mile of main road .••.••.. -.
Total cost of road in running order, exclusive of land damages and stations, per
mile of main road .••••••• _ ........................ - .... - • - ••.•••.. - •

$7,24:3 78
$1,105 74
$64,214 56
$60,042 52

Velocity of express trains, 35 miles; accommodation trains, . 28 miles; freight trains, 15 miles
per hour.
2. Boston and Lowell railway.

Length of road, 26 miles, all double track; branches, sidings, &c., 16i miles: equivalent to
68~ miles single track. 1\'Iaximum grade, 10 teet for 6! miles; total rise and fall, 190 feet;
minimum radius 'of curvature, 1,975 feet; total degrees pf curvature, 665° ;' weight of rail per
yard, 56, 60, 63 pounds; 9 way stations, 22 engines, 22 passenger-cars, 11 baggage-cars, 308
freight-cars ; miles run in one year, 275,681.
$15,475 00
Graduation and masonary, per mile of main road ....•• _............... • ••
$18 81
Wooden bridges, (2,397 feet,) per running foot. •..•.••.•.•••••••....••.•••
$4,967
60
Superstructure, per mile of smgle track ..........•..•. _...•• _••....••••••
$1,632
35
Engineering, per mile of main road ..•..•.•...•..•........•••••.•••..•••
Total cost of road, equipment, &c., in complete running order, per mile of main
road ..••••..•... _ . _... __ . _•. _. __ .... _... ____ . . . ..•.•• _..••.••......•
$78,636 00
Total cost of road in running order, exclusive of land damages and stations, per
$39,090 34
mile of main road ....•••••..• _ • _.........................••.•...•••
On the road the land damages and cost of depots, stations, &c., were enormous.
of express trains, 35 miles; accommodation, 25 miles; freight, 12 miles per hour.

Velocity

3. Boston and Maine railway.

Length of road, 7 4 miles, of which 46~ double track ; branches, sidings, &c., 29~ miles :
equivalent to 103~ miles single track. 1\'Iaxirnum grade, 4 7 ~ feet for three-fourths of a mile ;
total rise and fall, 1,498 feet; minimum radius of curvature, 1,050 feet; total degrees of curvature, 1,988 9 ; weight of rail per yard, 56 and 60 pounds; 18 way-stations_; 28 engines; 35
passenger-cars, 13 baggage-cars, 685 freight-cars; number of miles run in one year, 516,328.
Graduation and masonry per mile of main road ........... _........ _.. . . . .
$11,920 00
Wooden bridges, (9,619 feet,) per f~ot. ..........•.... ____ .•......... -.- _.
$38 61
Superstructure, per mile of single track .•• __ . ____ ... _••... _...• __ ._._._...
$9,517 67
·Total cost, in complete running order, per mile of main road................
$55,558 71
Total cost in running order, exclusive of land damages, stations, &c., per mile
of main road .........•••••...... _.................................
$38,525 78
Velocity of express trains, 36 miles per hour.
Velocity of accommodation trains, 24 miles per hour.
Velocity of freight trains, 11 miles per hour.
4. Bostun and Providence railway.

Lengt~, 43z. miles, of which H>i double track; sidings, branches, &c., 19 miles : equivalent
to 78! miles smgle track. Maximum grade, 37~ feet; total rise and fall, 505 feet ; minimum
radius of curvature, 1,910 feet ; total degrees of curvature, 342° ; weight of rail yer yard, 56 to
5 pounds; 26 way-.. tations ; 20 engines; 31 passenger-cars; 9 baggage-cars; 125 freightcars; number of miles run in one year, 305,734.
rad ua6on and masonry, per mile, main road ___ .....• _. _.• __ .... _....• _••
$17,625 50
' ' o en bri gcs, per running foot ..•..•..•••..•.... _••.•••••••• _ •••.. __ •
$32 00

COST OF RAILWAYS-DEPOTS.

Iron bridges, per ru~ming foot .•••. - - • - . ·- - - - • • - • • • • - - - -- - - - - ·- - • • · - • • • •
Superstructure, per mile, single track. -----.--.-.-.-.----.---.- •. --.-. -. •
E ngin ering, per mile, main road. - - - - - - - • • ~ ·- - - ·.- - - - - -- - - - - - · - • - - ••. - - •
Total cost in complete running order, per m1le, mam road.-- .••.••..••••••
Total cost in running order, deducting land damages, stations, &c., per mile,
main road .•.•... - - - ~ - - • - - • - -: · · - • • - • · • - • · - • .• • • · - • • · • • · · • - • - • • • • • • •
V locity of express trains, 34! miles per hour.
Velocity of accommodation trains, 25 miles per hour. ,
Velocity of freight trains, 14 miles per hour.
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$·J.O
$8,390
$2,294
$81,273

00
75
00
00

$57,397 00

6. Vermont Central road.

Length, 124 miles.
Graduation, per mile .....••••••.•• -.- • -.- ...... - ••• -- ·- ·- ·- -·-- ·- ·- • • --Masonry and bridges .........•.•••. - - .••. - - - •• - - - - • - - - • • • • - - - - - - - - - - Superstructure, per mile .••••••••.••.•.... - - •.•• - - - -- -- - - -- -- - ·- - . -. - - •
Engineering .....•••.....•.••••••..•••••••••••••••..••.•••••.••..••••
Total cost in complete running order, per mile. - .•••.•• - - ••••••••.....•• - • - •
Total cost per mile, excluding land, stations, &c .••••••••• - •...•. - •• - ..... ..

$14,517
$6,599
$8,594
$928
$55,685
$49,852

00
00
00
00
00
00

$15,567
$9,545
$1,203
$1,099
$40,005
$34,810

00
00
00
00
00
00

$17,343
$31
$40
$8,042
$1,411
$62,561

00
90
00
50
60
00

$46,61~

00

6. New York Northern road-Ogdensburg.

Length, 118 miles.
Grading and masonry, per mile ..••••••••••••••••••••• - ••••••••••·••••••
Superstructure ••••••....•..•.•..•...••...•••.••• - ••••••••..•• - ..••••
Brid.ges. ~ ...••••.••••••....•••.••..••••..••••.••••••••••• , ••.•••••••
Engtneering .••••..•......•..•. _.•••••..••••••••.•••••• --.-- ..•..•••.•
Total cost per mile, in complete running order ....•..•.••••.••••••••••••••
Total cost per mile, P-xclnsive of land, stations, &c .••••••••••••••••.••••••••
Average

of the six preceding roads.

Graciuation and masonry, per mile .•.•...•......•• _ •••.....•.•........•• .
Wooden bridges, per running foot. •.•.•.•••.•••.•••••••••.•..•.•...•••.•
Iron b1 idge5, per running foot ••••..•••..•........... ~ .•.•........••••••
Superstructure, including iron, per mile, single track .•••••.•••.••........••
Engineering, per mile, main road • ____ .•• _••...... _.......•..•••.....•••
Total cost per mile, main road, in complete running order ..• _••.......••••••
Total cost per mile, main road, in running order, exclusive of land damages, stations, &c ....•..•......•... _.•.••• ___ ~. _. _. _•• __ ••.•• __ •...•.••....

Average

of fifteen New England roads.

Engineering, per mile of main road ......•.. _. _......................... .
Total cost, per mile of main road, exclusive of land damages, stations, &c ..•••

$1,041 00
$36,305 00

The average of 36 Massachusetts roads gives as the velocity of passenger trains 23.8 miles per
hour, and as the velocity of freight trains 13 mile& per hour; and the average cost per mile o
1,415 miles of road in the same State, as .$ 4:3,659 85 per mile of main roads.
DEPOTS, &C.

For a large depot of an important road an area of about 50 acres is necessary, to accommodate all the requisite shops, sheds, storehouses, &c.
For ordinary way stations, about 6 to 10 acres.
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An engine-house for, say, 7 engines, costs, with turn-tables, about. •••••••.•.•
A common way- station house, about ..•••••••••.••••••••••••• - - •• - ••• - • - •

$3,500 00
$1,500 00

REPAIRS AND INSPECTION OF TRACK.

It is generally the case, on our roads, that one man carefully inspects about two miles of track
every day. He makes all the small repairs that are necessary.
. .
By the use of hand-cars, from five to ten miles of track could be daily inspected and repaired
by one party.
TUNNELS.

"It is a rule which may be regarded as generally applicable, that to make a cutting more than
sixty feet deep would be costlier than to 'bore,' unless ·the material is required for a neighboring
embankment. Economy is the principal test in these matters; for in the present advanced
stage of engineering, a tunnel may be made of almost any length, and through . almcst any substance, from granite rock to quicksand, and therefore the nature of the ground can hardly be said
to oppose any other obstacle than that occasioned by the cost."
There is, however, an instance of an excavation 110 fe.et in depth in sand.
Shafts are usually sunk along the line of the tunnel at from 500 to 1,000 feet apart. On the
Blaisy tunnel one shaft is 646 feet in depth; on the Nerthe tunnel one of 610 feet.
It is now a quite generally received opinion that shafts are not so necessary for the ventilation
of the tunnel after its completion as was formerly supposed to be the case. Where it was proposed to use machinery for excavating, a tunnel of 7.5 miles miles has been projected without the
·- ·
use of shafts.
Shafts are usually from 7 to 11 feet in diameter.
The largest tunnel of which I can find a record is one in the district of Schemnitz, in Hungary.
Its length is variously stated at from 10 to 11~ miles. It is used to drain an extensive series of
mines, and also for the transportation of ore on railway cars.
The longest tunnel of large dimensions which I find recorded as having actually been completed is one in France. It is 3! miles long, and a little more than 26 feet in diameter; 54 shafts
were employed.
The section of rail~ay tunnels varies considerably in different countries an~ on different
roads. The dimensions of s.e veral will be found in the tables which follow.
Several machines for the excavation of tunnels have been invented. It does not appear that
any of them have proved successful ; so that in estimating the time necessary to construct any
proposed tunnel, it will be safer to base the calculation upon the results of works actually completed.
As a general thing, headings, as they are called-small tunnels in fact-are first driven
through, and afterwar9s enlarged, to form the large tunnel. This method of proceeding has
great advantages in some localities, but is not always resorted to.
The grades can be .so arranged in railway tunnels as to facilitate the drainage during the construction by establishing a summit in the middle of the tunnel, thus allowing the water to runfOut
at each end without interfering with the work ; there are instances of great embarrassment
caused by the neglect of this simple precaution.
In France there are 56 tunnels on railways; eight canals, 36 of which have an aggregate length
of 45 .4 mil s. The longest of small size is 7.45 miles, and that of large dimensions 3.5 miles. The
Rouen and Havre road has eight tunnels; Paris and Lyons also eight .
.The aqueduct from the Durance to lars illes bas three tunnels, whose aggregate length is 10.5
1les.
' hat through the Taillad ha 7,320 g lons f water pumped out per minute during a part of
the tim it wa un r c ustr ·ti n.

TUNNELS.
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The Nerthe tunnel, near Marseilles, is 15,153 feet long; has twenty-four shafts, whose aggregate length is 7,589 :fi t-the deepest being 610 feet. It is' in very hard limest~ne rock; is 29!
feet high by 26i fi t wid . The shafts are lined with masonry ; a portion of the body of the
tunn lis lined with masonry, one, two, and three bricks thicl~ ; another portion is not lined at all.
A semi-circular brick aqueduct, 4! inches in diameter, runs the whole length of the tunnel under
the floor. The time occupied in the construction is not stated.
The cost of the Nerthe tunnel was as follows :
For mining the body of the tunnel .. - ...••.••••..••••...••.....•......••. $705,982 20
For mining the shafts .•.•••....••....•.•...... --- •• --.- .. -- .....•••••.. $109,081 08
$49,069 31
Masonry for the shafts ...... •.....•••.•...•.•••... - .................... ..
Lining for the body of the tunneL .••••••••••••. - .••••••••............... $423,711 18
$10,607 10
Cost of aqueduct ...••••..•••••••••• - •.•••.•.•••• .'. - •.•.. - .•.••••• - .•••
Total cost of the tunneL •••••••••••••••••....•..••••. ~.... • • • $1,298,450 87
The average cost of excavating the shafts, which are nine feet ten inches in clear diameter, was
$43 per yard down; the average cost of the lining of the shafts was $19 40 per yard down.
The de pest shaft cost, on the average, $73 per yard down, completed.
Cost of mining the body of the tunnel, $139 76! per running yard.
On the German rail ways are ten tunnels.
The great "~allerie d'ecoulement" of the Clansthal mines, through the _H artz mountains, is 6.5
miles long. It was commenced in 1777 and completed in: 1800, (twenty-three years,) and cost
a little more than $350,000. Some authorities state this tunnel to be 7.5 miles long. Its dimensions are not given, but it is probably small.
In Sardinia there is a tunnel two miles long, through Mt. Giovi, on the Genoa and Turin railway. On this road, in 25 miles through the A ppenines, are nine tunnels.
In Austria the Sommerung tunnel is one mile long.
England has 48 canal tunnels of an aggregate length of 40 miLes; the largest being over three
miles, on the Hudder'sfield canal. She has also 79 railway tunnels; 49 of which amount to 33
miles, the longest being three miles.
The London and Birmingham railway has eight tunnels; London and Dover, five; Newcastle
and Dover, five.
The Woodhead tunnel, between Manchester and Sheffield, is a little more than three miles long.
It has five shafts ten feet in diameter., which vary from 400 to 600 in depth. The character of the
rock is granitic, being "mill-stone rock." The tunnel was about five years in construction, and
its whole cost was $1,026,705.
Uppingltam tunnel, 1,320 feet in length, cost $120 per lineal yard.
Saltwood tunnel, in very wet sand, cost $524 43 per lineal yard.
The United States has 67 tunnels on canals and railways, the longest of which is about one
mile. Details are difficult to obtain. Many of them are short, however.
Baltimore and Ohio road has 16 tunnels; Parkersburg road, 17; Hempfield, seven.
The old canal tunnels cost, on an average, about $17 77 per running yard.
Those of ordinary size for railways cost from $88 per lineal yard, for those in soft sandstone not
requiring a lining of masonry, to $444 and $710 per yard, in very loose ground, such as quicksand, &c., n~quiring a very tick lining.
Ordinary brick lining costs from $8 to $9 per cubic yard, jncluding centering.
The shafts for the Blechingly tunnel, 10.5 feet in diameter, sunk in blue clay, and lined, cost
$68 44 per yard down. The longest shaft is 97 feet.
Those of the Blaisy tunnel cost, lined, $139 11 per yard down. The soil was of clay, chalk,
and loose earth. Deepest shaft 646 feet, and few less than 328 feet.
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The cost of shafts varies in proportion to'their depth, &c., &c.
The cost of those in the Black Rock tunnel, Pennsylvania, in hard slate, was $79 60 per yard
down, or $18 72 per cub~c yard. The shafts were seven feet in diameter, and 139 feet deep.
The cost per cubic ·yard of excavating .tunnels has been in theBlack Rock, hard grey wacke slate, (U. S.) ....••.•••••... - .. - . • • • . • . • • • • • • • • • • • $6.60
Lehigh, very hard granite, (U. S.) .••••••.•••........•...• ·.•...••. -............ $4.36
Schuylkill, slate, (U. S.) .••.••.. _..•••••••..........••••.••••.....••••••..•• $2.00
Union, slate, (U. S.) .••.•......•..••.•..........••••••.••.••••••••.•••••.• ~. $2.085
Blisworth, blue clay, lined, (Eng.)····························--~----·-······· $1.646
Box, freestone, marble, clay, &c., lined, (Eng.) ........... ~ ..••••••••.•.••.••..•• $3.464
Blaisy, exclusive of shafts, but including the lining, (France) .••.•••..•..•...••.• ·- • $3.176
Blue Ridge, cost per cubic yard ... _.•.•........•...•....... ~ .......••••••.... $4.000
The Blaisy tunnel cost, exclusive of shafts, $108 31 per lineal foot.
In comparing the cost of tunnels in different countries, the difference of !he ·p rice of labor should
be considered. This has _not been done in any of the examples here given; the actual cost in
pounds sterling, &c., being simply reduced to dollars.
The time required to drive the heading of the Black Rock tunnel was 1,243 days and 1,144
nights, or 2,387 spaces of 12 hours each, for 1, 782.5 feet in length of tunnel.
For details of this tunnel, see the following tables.
In the Kilsby tunnel, a working shaft 129 feet deep, much troubled with water, was finished
in seven or eight weeks.
In hard ruck, where continual blasting is required, two expert miners can run a "branch'' 40
inches by 32 inches to the length of 10.5 inches in 12 hours.
A tunnel cannot be pushed further than 500 feet without resorting to artificial means of ventilation.
·
Ventilation is found to be better in cold weather than in warm.
Headings are about 12 feet high ; width at base, that of tunnel at that height.
In the table on the succeeding page,
P. L. means partly lined with masonry.
L.
"
lined with masonry.
N. L. "
not lined with masonry.
Z.
"
not stated.
S.
"
has shafts.
S. S. "
supposed to have shafts.
C.
"
average depth.
a.
"
average per running foot taken from total cost.
D.
"
was constructed to drain the lakes in the valley of Mexico, to prevent overflows.
Measures are in feet and decimals ;
Time, in working days ;
Cost, in dollars and decimals.
(X.)-For details of construction of Kilsby tunnel, see American Railroad Journal, vol. I, new
series, (1838,) page 229 et seq.
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Comparative Table of some of the largest Tunnels.
~
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Nerthe ........... P.L. z ...
Riqueval ......... P.L. 1803
Pouilly ... ,(.,,,,,, P.L. 1824
Asschviller ........ z .... 1839

z ....
z ....
z ....
z ....

1840
1841
1841
1839

<I>

~

.s
..cf

=

·~

be

Feet.
Hare'! limestone ••• 24 ... 610 .•
Chalk ......... . .. 54 .•• 210 ..
Chalk and clay ••. 32 ..• 164 ..

z................. s.s. z ...
z ................ s ... z ...
Chalk ............ s.s. z ...
z ................ s.s. z ...
z ................ s. s. z ...

15,153
18,623
10,928
7,384

25.59 X 25.59

15,752

24.94 X 24.94
24.94 X 24.94
21.33 X 21.33

8,670
5,645
4,548

X
X
X
X

Kilsby, (X) ....... L .... 1834 Clay and sand .. , , 18 ... 164 ..

27

X 23.50

7,233

24

X 25.05

3,972
ll,880

Hare Castle ••••••• L .... 1824 Rock and sand .••. 15 .•. 187 •.
Nochistongo (D) .. L .... 1807 Clay ami marl •••.

s ....

164 ..

Blisworth .••••••.• L . ._. 1796 Rock and clay ••.. 19 ... 59 ...
Sapperton ••.••••• p, L. 1789 Rock ............. s.s. 246 •.

30

X 38.7

35

X 39

14

X 16

9,680

s, 778

13.78 X 11..48

21,659

16,5 X 18
15
X 15

9,240
12,900

Black Rock .•••••• NL .. 1835 Greywacke slate .. 6 .... 139 ..

19

X 1'7.23

1,932

Blaisy ............ L .... 1846 Chalk, clay, &c ... 22 ... 646 ..

26.25 X 26.25

13,455

Edge Hill ......... P. L." 1826

Clay and freestone

s .... z ...

2:.!

X 16

6,600

Little bourg •••.••• L .... 1840

z.................

14 ... (c)177

27.5 X24

8,607

Woodhead •••••••

z .... z ...

<2
-;

·::;

:§

~

~
<I>

Millstone rock •••. 5 .... 600 .•

Q)

................

15,840

Locality.

...<I>

0.

en

0

0

Dollars.

26.25
26.25
20.34
26.25

29.5
26.25
20.34
26.25

Ble<:hingly.•••.••• L .... 1840 Blue clay., o ••• o •• 12 ... 97 ...
Thames and Med- P.L. 1e22 Chalk .......... . s .... 194 ..
way.
Box .............. P.L. 1837 Marble, freestone, 15 ••. 400 •.
marl, &c.

0

""'~

.§
<I>
=
"'
E-4
...:I
-- ----------- -

~

Rolleboise ...••••.•
Roule ............
Lioran .••.•••••••

..c:l
rn'""

00

0

Mauvage ••••••••.

....0

.::;

""'s
::s
s
·~

Formation.

Name of tunnel.

""'.s'""

<I>

.

Dollnrs.
1,298,450 Near Marseilles, France.
i39' "39:~87' 74~,817 St. Quentin canal, France.
2,504 113.965
1,245,412 Bourgogne canal, France.
68.38 a. 504,897 Maine and Rhine canal,
1,878
France.
2,085
94.43 a.1,487,393 Maine and Rhine canal,
France.
626
62.98
546,099 Rouen railway, France.
522
62.98
355,513 Rouen railway, France.
5(i.98
2,087
259, 171::! National road, No. 126,
France.
1,252 194.31
1,405,417 London and Birmingham
railway, England.
626 102.86
423,271 London and Dover railway, England.
939
45.59
541,550 Tham es and Medway canal, England.
1,252 148.15
1,434,063 Great Western railwayshafts 25 feet diameter,
one-third of tunnel in
rock-Engl and.
939
57.05
50G, 799 Trent and Mersey ·c anal,
England.
287
Lake Zumpango, Mexico;
a Desagua.
2,191
23.185
214,229 G. J. caJ\al, England.
1,878
12.44
160,476 Thames and Severn canal,
England.
77.18
149,120 Reading, Penn., railway,
United· States.
1,043 136.06
1,830, 730 Paris and Lyons railway,
Fran1·e.
30.15
198,969 Liverpool and Manehester
railway, England.
590 129.61
1,115,544 Manchester and Leeds railway, England.
1,026, 705 Manchester and Sheffield
1,800
railway, England.

"2;

········· ............

········

········

.........

A tunnel has been projected at Mt. Cenis, on the line of the Lyons and Turin railway, of the
length of 7.6 miles; the gradient in the tunnel to be 105 ff'et to the mile; the section of the
tunnel to be 19 by 25 feet; no shafts to be used. .By the aid of machinery it was expected to
complete this work in five years, at an expepse of $2,615,000.
The inventor of the machine and the engineer of the road is the Chevalier 1\Iause. His plans
and estimates were submitted to, and approved by, a board of eminent engineers and geologists,
among whom was the celebrated :Mr. Robert Stevenson.
The tunnel projected through the Hoosack mountain was to have been 42- miles long, 23 feet
by 22 feet; two shafts about 850 feet and 750 feet deep, 10 feet in diameter. The cost variously
estimated at from $2,000,000 to $3,000,000. Time estimated by different engineers at from
four to ten years. The machinery designed for boring did not succeed, and the project has not
as yet been commenced seriouslv.
At the crossing of the Blue Ridge by the Virginia Central railroad there are four tunnels. The
main tunnel is 4,280 feet in length ; has been four years under construction, and is estimated to
require two years more to complete it. No shafts are used. It is ventilated by machinery.
A portion of it is lined. It is for a single track, and is in the clear 21 feet high by 15 feet in width.
Where lined, the abutments of the lining are 4 feet thick; the arches 3 feet thick. The excavation
in these places is 26 feet high by 23 feet wide.
A portion of one of the small tunnels is through a very difficult formation of loose rock and
earth. In the main tunnel much trouble is experienced from the water.
The main tunnel is 700 feet below the crest of the mountain through which it passes. The
workmen are arranged in three reliefs, and work night and day. No machinery is used for boring
or excavating. It is the opinion ofthe engineer that no machinery can be applied when the tunnel
requires lining, for want of space. He states that no excavating machine has yet been successful.
17 a
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SNOW-FREIGHTS-CATTLE, ETC.
SNOW.

The roads in 1\'Iassachusetts, with rare exceptions, find little difficulty in clearing the track from
snow in the course of one day. They only fail to do so when the snow drifts badly, and packs hard.
To open the road, from two to five engines are attached to each train, with a snow-plough in
front. The train pushes through until stopped, when it backs off and again advances.
Snow to the depth of five or six feet, as a maximum, can be cleared in this manner. With
higher ploughs and additional power, it is possible that slightly greater depths of light snow may
be worked through.
Snow a foot deep does not present a very great obstacle-that is to say, the train makes regular
progress at reduced speed.
Embankments are far less obstructed than cuts.
Cuts of twenty feet deep, and upwards, are less obstructed than those of from five to ten feet.
Alongside of cuts like the latter, snow fences are used. These are board fences, about eight
feet high, placed some twel~e feet back from the edge of the excavation.
Drifting snow obstructs a train far more than a settled fall; for when the engine is brought to
a state of rest, and finds it necessary to "back" in order to obtain a new impetus, the snow
blows in under the wheels, and sometimes "blocks" the train so that it cannot move either
way. In such cases a large manual force is necessary to clear all the wheels at once. Men and shovels are always carried on the train when the fall of snow is great, in order
partially to open heavy drifts and to provide for the contingency of the train being blocked.
Freight trains should be discontinued until the road is opened; the work being done by the
passenger trains.
Light dry snow is by no means so serious an obstacle as wet heavy snow, except in regard to
its liability to drift.
In opening the road over heavy gradients, commence working from the summit.
When the snow opposes a considerable resistance the engines use about double the usual
quantity of fuel and water.
Snow-ploughs are generally of two sizes; the larger sizes are from nine to ten feet high, and
about seven feet broad; the smaller are about four feet high by seven feet broad, and are sometimes of iron.
FREIGHTS.

Average freights during the last eight years from Calcutta to Boston $15 per ton.
Average for same time from Calcutta to London $17 per ton.
From Canton to the United States $10 to $18 per ton.
From Canton to England $26 per ton.
From Shanghai to the United States $10 to $20 per ton.
From Shanghai to England $26 to $30 per ton.
Freights from Boston to San Francisco average since 1849, $22 per ton; at present, $12
per ton.
Average freight from China and the East Indies to San Francisco $13 per ton.
Silks usually pay $5 per ton more than teas.
CATTLE, &C.

~he total number of 1ive stock carried over the Baltimore and Ohio railway during the year
endmg eptember 30, 1 54, was 164,869, of which number 75,575 were transported a distance
of 36 mil .
t the ame rate of frei ht as on the Baltimore and Ohio road it would cost about $36 per head
[I r horned cattle from ort 'mith t
'an Franci co, and about 42 per bead fi·om Memphis.
To tran port bor es and mul s by railroad from Memphis to San Francisco, by way of Fort
mith, would c~st about 47 p ·r head.
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COST OF TRANSPORTING TROOPS, &c.

QuARTERMASTER GENERAL's OFFICE,

·
Washington City, November 16, 1854.
SrR: In reply to your letter, dated the 8th instant, asking information in regard to transportation, I have the honor to report, in answer to the "lst.-The present cost of transporting
troops to San Francisco and Fort Vancouver, via the Isthmus, how much for each officer and
soldier; stating whether the price includes their food, and, if not, what additional amount is
paid for food, or the transportation of their rations and arms," -that the last troops sent to
San Francisco, via the Isthmus, (in May, 1854,) their transportation was as follows: $225 for
each commissioned officer; $150 for each enlisted soldier, laundress, &c.
The whole were subsisted by the contractor; 100· pounds of baggage allowed to each person
on the steamers, and 25 pounds each across the Isthmus; all over the 25 pounds across the
Isthmus to be paid for at 15 cents per pound. No troops have been sent from the Atlantic
coast direct to Vancouver or Oregon, via the Isthmus. For those sent from San Francisco,
California, to Vancouver or Oregon, in June, 1853, $75 was paid for each commissioned officer,
and $40 for each enlisted soldier, &c.) and $30 a ton for stores. In December, 1853, $15 a
ton, and in February, 1854, $20 a ton, for stores.
From information received from New York since the receipt of your letter, I learn that the
company now demands $300 for each officer, and $150 for each enlisted soldier, from New
Orleans to San Francisco, including the transit of the Isthmus-extra baggage to be paid for
at 15 cents per pound.
To the "2d.-What is the cost of the transportation of provisions, in bulk, to San Francisco
and Fort Vancouver, via the Isthmus, and also via Cape Horn,"-I have to report that no provisions or other public stores, in bulk, have been sent to San Francisco or Fort Vancouver, via
the Isthmus; but from information just received from New York, I learn that the present
charges by that route are $14 a ton to Aspinwall, $300 a ton (15 cents per pound) across the
Isthmus, and $80 a ton from Panama to San Francisco-say $394 a ton _of 2,000 pounds. The
agents of the line think, that when the railroad across the Isthmus shall be completed, the
freight across will not exceed one-fourth of the above, $75 a ton-say $169 for the whole distance. Via Cape Horn to San Francisco, or Benicia, subsistence stores have been shipped
during the present year from Baltimore at 90 cents per cubic foot, ·$4 50 per flour-barrel; and
from New York at $3 70 per barrel ~or flour, and 60 cents per cubic foot for other packages.
To the "3d." -The same rates will apply to camp and garrison equipage and clothing ; as
all such freight, by sea-going vessels, is charged for by the cubic foot.
To the "4th," I have to report that ordnance and ordnance stores have been sent from New
York, via Cape Horn, in June, 1854, at two cents per pound for ordnance, consisting of heavy
guns, carriages, shot and shells; in August at $28 per ton for the same, and in October at two
cents a pound for the heavy ordnance; and 60 cents per cubic foot for ammunition, and other
boxes, &c. None have been sent via the Isthmus.
.
To the "5th" I report, that, during the present year, the contracts for the transportation of
military stores of all kinds are as follows:
From Fort Leavenworth to El Paso, $14 per 100 lbs,
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From Fort Leavenworth to Fort Fillmore, $13 75 per 100 lbs.
From Fort Leavenworth to Albuquerque, $10 83 per "100 lbs.
From Fort Leavenworth to Fort Union, $7 96 per 100 lbs.
No transportation has ever been paid for men, as they march, the only cost being for the
transportation of their baggage, subsistence, &c., on the route. This may be estimated ·at
about $15 per man to Albuquerque. The above are about the average rates for several years
past, and it may be presumed will be those for the future.
As to what was the cost of transporting artillery and su.pplies from the city of New Yoi·k to
the northern frontier in the war of 1812-'14, this office furnishes no information, and I think
it would be extremely difficult, if not impossible, to ascertain what were the average rates.
There were no permanent or Macadamized roads in northern New York during that period,
and the passage of heavy-loaded wagons·, at the best of times, extremely difficult .and slow. It
may be fair to presume that each ton cost at the rate of $5 (the daily cost of a wagon and
team) for each ten miles of distance from Albany to the different points on the frontier when
the roads were in the best condition, and double this in the spring and fall of the year-say
from fifty cents to one dollar a mile for each ton transported.
For General Harrison-'s army on the northwestern frontier, there were instances when the
teams, loaded with forage, not only consumed all they were transpqrting to that army, but
had to draw forage from the army depots to enable them to return. Much of the subsistence
intended for the army was also consumed by the teamsters and escorts en route.
Since writing the above, I have information from New York that heavy freight can now be
sent to San Francisco at about $15 a ton, and 30 cents per foot for measurement goods, and
that a vessel could be chartered for Fort Vancouver at $20 a ton. These rates should not,
however, be taken as ruling for the coming year, freight of all kinds being extremely low at
this time.
I have the honor to be your obedient servant,
TH. S. JESUP,

Quartermaster General.
Hon.

JEFFN.

DAvrs,

Secretary of War.
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PART I.
REPORTS FROM THE FIELD.
UPPER MISSISSIPPI,
Steamer Nominee, May 21, 1853.
DEAR SrR: I have the honor respectfully to inform the department, that I left Washington
city on the 9th instant, stopped in New York one day to transact business, and taking the route
of Lake Erie and Chicago, reached St. Louis on the 15th. I remained in St. Louis until the
departure of the Fur Company's boat on the 21st, which carried up ten thousand rations to Fort
Union, and a small party, consisting of Lieutenant Donelson, Lieutenant Mullan, Mr. Graham,
and six sappers and miners. Lieutenant Donelson is instructed to make the best ·possible
Stlrvey of the Missouri, and of the country in the vicinity of Fort Union, from the vVhite Earth
to the Porcupine rivers. Whilst at St. Louis I secured the services of Alexander Culbertson,
Esq., as a special agent among the Blackfeet Indians. He has lived in the country twenty
years, and knows by name every adult male in each tribe. He estimates the number to be from
fifteen hundred to eighteen hundred lodges. I found him to be a reliable, steadfast, calm man.
Be joins the main party at Fort Union, and accompanies us to Fort Benton. The Fur Company
make the trip, 400 miles, in twenty days, four mules drawing 1,600 pounds. The grasses in
the Blackfeet region are exceedingly good, the country is well watered, and wagons can be
taken to the very base of the mountains.
The Blackfeet tribes know all the passes in the mountains, and Mr. Culbertson assures me
that we shall have no difficulty in securing the confidence of, and controlling the Blackfeet.
With vigilance and firmness, I entertain no apprehensions whatever.
Dr. John Evans, who is intrusted with the geological reconnaissance of Oregon, under the
supervision of the General Land Office, for which Congress has made a special appropriation,
has accepted the position of geologist of my expedition. He will, on his way to Oregon, go
through the "Mauvaises Terres," exploring the routes in that interesting region, connecting
it with the Missouri by two lines, leading respectively to Fort Pierre and Fort Union, and
making for my exploration collections of the highest value to geological science. The topographical information which he will collect will be a great assistance in enabling me to determine the best route for rny return party. Dr. Evans will place at the disposal of the expedition all his topographical notes and barometrical observations crossing the mountains, and thus,
at very small expense, the expedition will derive from his labors great aid in both its direct and
incidental objects.
I shall reach St. Paul's this evening, where I expect to find all the arrangements well advanced to commence the exploration, and from which place I hope to start, at the furthest, by
the first of June. I will communi~ate again with the department as I leave the settlements,
and will at the same time enclose a. statement of expenditures up to that point.
I enclose, herewith, printed copies of the instructions given in each branch of the survey.
As the party was quite numerous, and each member receives copies of them, in addition to
lf
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specific instructions, I had them all printed, except the paper called '' General Organization of
the Expedition," as it was more economical than to be subjected to clerk hire for so great a
labor.
I have the honor to be, very truly, your obedient servant,
ISAAC I. STEVENS.
Hon. JEFFERSON DAVIS,
Secretary of War.

NORTHERN PACIFIC RAILROAD EXPEDITION.
The special object of the exploration is the determination of a railroad route from the headwaters of the Mississippi river to Puget sound. In consequence of the meagreness of the information in reference to the country to be gone over, particularly in the Rocky and Cascade
mountains, a general topographical survey must be had of these mountains between the 46th
·and 49th parallels, and of most of the intervening country, in order to determine the general
course of the railroad and furnish the data to guide the civil engineers in determining the
route. The operations involved are therefore as follows:
1 . .A general reconnaissance of the country.-This reconnaissance will embrace the general
features of the country, as mountain ranges and passes, windings of rivers and streams, their
dividing ridges, prairies, and everything which shall be necessary in the construction of a
general map of the country passed over. The result of this examination, done by reconnoitring corps assigned to the special duty, will be to determine the most advantageous route to
be pursued for the railroad , and to direct the movements of the party intrusted with locating
it. It will be an important object in the general reconnaissance to determine, with all possible
accuracy, the important features of the country, especially those which have a bearing upon the
location and construction of the proposed railroad. Of this class are the important points of
the Missouri and Columbia rivers, as the heads of steamboat and boat navigation; the debouches
of the mountain passes, both of the Cascade and Rocky mountain ranges; and of such important points the latitude and longitude should be determined, either by the sextant and transit,
or by the sextant and chronometer, as may be practicable. The observations of important
objects by compass ran ges should be referred either to those points whose geographical positions
have been determined, or to the base line of the route.
Parties intrusted with reconnaissances and surveys will make topographical sketches of the
country on the several routes pursued by them, and will, as far as practicable, be supplied·with
the necessary instruments for working with facility. In the lack of an odometer for measurement, such means must be made use of as are generally resorted to in similar cases, as measurement by the pace of a h orse or a man, &c.
2. The survey and location of the railroad.-This will be along the route resulting from the
labors of th e reconnoitring corps, and will embrace all the facts bearing upon the construction
of the road; particular regard being had by the reconnoitring corps, and the corps intrusted
with the location of the road, to the natural facilities for the transportation of iron, supplies,
&c., which will be required for the road . Objects observed will be referred to the known points
of the ba. e line of the route, referred to hereafter. The r oute will be run by compass courses
day by day, and mea ured by an odometer, and the results thus obtained, checked by the daily
determination of latitude and l ongitude, will form the base line, to which will be referred all
object ob erved i the rvey .
A. general rofile of the route ill be determined by means of barometrical measurements .
The altitu e f the haltin(7 l)lace·· at night and no n, the tops of ridges and bottoms of valleys,
nl
· ibl , the altitude: for the con truction of a continuous profile, in connexion
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with the measurements by the odometer, will be obtained. In the crossing of rivers, the height
of the bank mu t be noted; the depth of the water, the apparent highest water, the nature of
the bottom on which the foundation for the abutments and piers must rest, the width between
the bank , and all information determining the means and cost for carrying a road over the
stream, should be obtained as fully as practicable. So, in smaller crossings of gullies and small
streams, similar facts in reference to culverts should be obtained. In general, everything in
the character of the country passed over affecting the construction of a railroad will be noted,
the estimated or determined grades, the nature of the excavation, facilities for obtaining stone,
timber, and all building materials, &c., &c.
The positions of all objects noted on the route will be determined either directly by the
odometer and compass, referred to the line of the route by compass bearing and estimated distance from one point, or simply sketched in, according to the importance of the object.
3. The decisive points which must determine the location of the road are the mountain
passes of the Cascade and Rocky mountain ranges; and it may occur that the location of the
road between the two ranges, and for a long distance east of the Rocky mountains, must be suspended until these passes be examined and selected; and much of the general reconnaissance
must be made after the selection of these mountain passes, which are the controlling points of
the survey.
It is proposed to construct the following maps, embodying the geographical results of the
exploration; and the efforts of reconnoitring and surveying parties will be especially directed
to obtaining the best data for the construction of these maps:
A general map, scale :z-;ro!ooo' from the headwaters of the Mississippi river to the Pacific
ocean, and from the 42d to the 56th parallel.
A map in two sheets, scale T:!lfiooo' of Washington Territory, and thence eastward to the
headwaters of the Mississippi.
·
A map, scale To.ifooo' Cascade range, Rocky mountains, and other critical points of the route.
Mountain passes, scale -go-!o1r·
Working sketches, scale :nr!1ro.
The field-books are constructed so as to be convenient for reduction to the scale of the several
maps above. As ruled, in small squares of about i inch side, each side represents ! of a statute
mile, scale Toto- 0 , and it is designed that this scale should be generally used in sketching.
Where necessary, however, to depart from it, the sketches should be of a scale o1f1.r 0 , !1rt1ro'
1loi1r1r' &c., the sides of the squares respectively representing -l'l, -Y~, t, statute mile, as shall be
found necessary, the scale by which the sketch is made being marked on the page containing it.
The direction of the magnetic meridian of the sketch (running longitudinally down the page,
or taking the direction of the other sides of the square, as shall be most convenient at different
times) will also be noted on each page, and the magnetic variations recorded in the field-book
with each day's work.
The work of the day will be made up in camp at night with· ink, and will be transferred by
the draughtsman to the general map, scale T:!offolfo.

GENERAL ORGANIZATION OF THE . EXPEDITION.

1. The expedition is in charge of Isaac I. Stevens, governor of the Territory of Washington.
2. There will be two main parties in prosecuting the work. One party, under the immediate
direction of Governor Stevens, will proceed from the Mississippi river, and surveying rapidly
the intermediate country, will reach as early as practicable the Rocky mountains, and examine
all the passes to ascertain the most practicable one. The second party, under the command of
Brevet Captain George B. McClellan, will organize at Puget sound, or on tl_le Columbia, and
OJ?0 1 ~k:; f~:; · fi, s-imilar purpose in the Cascade range of mountains. The parties will operate in
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the mountains until they are thoroughly explored, or till driven away by the snow, when they
will be applied, with probably a somewh~t reduced organization, to the survey of the intermediate region.
To insure unity in the entire operation, Governor Stevens, as soon as the eastern party has
been put to work on the Rocky mountains, will advance rapidly with a small reconnoitring
force to meet Captain McClellan and arrange the entire operations.
•
For more full information as to the organization of the expedition and character of the survey,
see the printed instructions of the Secretary of War.
3. All officers detailed on the survey are on topographical duty, and will in the field receive
one dollar per day.
4. Lieutenant Rufus Saxton, jr., is the acting assistant quartermaster and commissary of the
expedition. His most important duty as such is, as early as practicable to cross the isthmus,
and establish a depot of provisions at the Flathead village of St. Mary's, just west of the Rocky
mountains, and then crossing the mountains by the Blackfoot trail, meet the eastern party at
Fort Benton, at the sources of the Missouri river.
5. Till he joins the main party, Lieutenant Cuvier Grover will act as commissary and quartermaster for the eastern party.
6. Under the instructions of the Secretary of v.Tar, the administrative branches of the service
will bear all the expenses of the army portion of the expedition. The appropriation for the
survey will be chargeable with the pay, subsistence and transportation of the civilians employed
as a scientific corps, and t11eir assistants, with instruments and collections.
7. Each officer and scientific man of the expedition will :Keep a daily journal, noting everything worthy of observation of a general character. These journals will be deemed a part of
the results of the expedition, will be turned over as a part of its archives, and will be made use
of in preparing the report. This is not intended to preclude copies being taken and published
by the writer, after the publication of the report and proceedings of the expedition.
8. Whilst every effort will be made to render the expedition in all its parts effective, the most
rigid economy is enjoined. Transportation is not only expensive but cumbersome. Personal
baggage must be reduced to the smallest practicable amount. Attendants and animals to be
kept at a minimum. Great care must be taken in matters of account, particularly in the division of the expenses between the survey and administrative branches of the services.
9. The clerk and disbursing agent is I saac F. Osgood. He will keep an account of books
and instrument8, taking receipts therefor whenever practicable. They will be turned over to
him when not wanted for further use.
10. Professor Spencer F. Baird is the naturalist of the expedition. The naturalists and collectors, for full information in reference to their duties, are referred to his printed notes prepared
expressly for this expedition, and his printed directions prepared for the Smithsonian Institution. The collections will all be sent to him in Washington for the preparation of that portion
of the report.
11. Dr. John Evans is the geologist of the expedition; and the geologists and collectors are
referred to his printed paper for valuable suggestions in reference to that interesting and almost
unexplored region in which the exped~tion will operate.
12. For in tructions in reference to meteorological matters, see printed instructions.
13. For full information and instructions in reference to the topographical and railway
surrey, reference will be had to the printed instructions.
14. For magnetic and a tronomical instructions, reference will be had to the written paper
of the instructions.
1 ~. 1r. • tan ley is arpointed the artist of the expedition. For valuable suggestions in connexi.on with tbi r..nd other brancbe of the work, see a written paper prepared by him which
·ill erve a a ba i of in truction .
'
1 .
Hl gr at care ·i1l1 e t ken to a sign each man to his special and appropriate duty,
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all are desired to inform themselves in reference to the general objects and results of the expedition, and do all they can to forward the several special operations.
This is the more important, as parties will be frequently subdivided, and several duties thus
be, of necessity, thrown upon the same individual.
ST. Loms, May 21, 1853.
MY DEAR SIR: If it would be a possible thing for you to prepare a brief popular notice of the
"Mauvaises Terres" to go into my preliminary report, I shall be glad. That report I mean to
send from Puget sound, about the 15th of December, and your notes I should want a month
earlier.
I hope the artist will prove ·equal to his duties, and that with his assistance you will be able
not only to make sketches of the bad lands, but a tolerable survey, which can be incorporated
into our general map. You will ~asily connect it with the Missouri river by your two lines to
Fort Pierre and Fort Union.
At Fort Union, should I leave before your arrival, I will leave word as to the two routes I
shall take, with the probable time of being at Fort Benton.
I hope I shall not fail to meet you before you cross the mountains.
Truly yours, ·
ISAAC I. STEVENS.
Cannot you, in the form of a journal, have a notice whic1i will answer as a prelimin~ry notice.
And I would suggest that if, at Fort Benton, you could let me have your journal, with all your
sketches and topography, the artist and draughtsman of the expedition could at once prepare
them, with other matter, for publication.
~1r. JorrN EvANS, Geologist, St. Louis.
METEOROLOGICAL OBSERVATIONS.

PROGRAMME.
1. Permanent posts for one year, to be kept up for a longer period if additional appropriations are made.
. 2. Parties in the field to be continued six months; the permanent posts a result of th~ir labor.
3. At permanent posts will be barometrical and hygrometrical observations; also, quantities
of rain and snow will be carefully observ·e d; also, observations as to wind and storms.
4. Parties in the field will all observe for temperature, wind, and storms. Some four main
parties will use the barometer, and, if practicable, make observations as to rain and moisture.
Aneroids to be used for detailed work.
NoTE.-The aurora borealis, temperature of hot springs, &c., will be carefully observed, both
at posts and by field parties.
5. Permanent posts.-Four main __posts: 1, Pugct sound; 2, Columbia barracks; 3, the
Flathead village . of St. Mary's; 4, Fort Benton; and three posts of second order: 5, Fort
Colville or Okinakane; 6, Fort Wallah-wallah; 7, the British trading post at the debouche of
the Marias Pass; and five winter posts: 8, in the Blackfoot trail; 9, in the Marias Pass;
10, in the intermediate pass; 11, 12, two passes in the CaRcade range.
N OTE.-The above programme of posts is designed to indicate what it is desirable to accomplish. Circumstances may require changes in it and a reduction of the scale.

INSTRUCTIONS FOR METEOROLOGICAL OBSERVATIONS.
NoTE.-These instructions have been drawn up by Lorin Blodget, Esq., under the direction
of the Smithsonian Institution.
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INSTRUCTIONS FOR METEOROLOGICAL OBSERVATIONS.
EN ROUTE OBSERVATIONS.

Observe all the instruments at every halt of the party.
Observe the barometer and thermometer at every point of considerable elevation or depression, and at every point of abrupt change of climate in passing a mountain range.
Observe at some certain hour, whenever possible, and not at points, between hours. Take
the temperature of large springs and streams en route, and of the earth, when practicable, at
one foot below the service. Measure every fall of rain during a halt, whether partial or complete, as in starting or halting during rain.
· Enter all observations precisely as taken, with proper note of locality, circumstances, &c.
Special parties from a camp to determine heights must arrange hours for simultaneous barometric observations, and compute heights by the compared observations.
Measure the amounts-of rain, at different heights, when it may be done in surveys.
CAMP OBSERVATIONS.

Observe all instruments in camp hourly, when the force is sufficient; bi-hourly, at the even
hours, with less force; three times at 7 a. m., 2 p. m., and 9 p. m., with the least camp force.
Observe the barometer simultaneously with any party leaving camp, or known to be taking
elevations near.
Camp and field observations to be made in the blank-book forms. Refer to the directions on
the monthly blanks.
POST OBSERVATIONS.

Observe all instruments at 7 a. m., 2 p. m., and 9 p.m. If a few more can be taken, observe
at sunrise, 9 a. m., and 6 p. m. If sufficient force can be applied, give night observations at
12 p.m., 2 a.m., and 4 a. m., and hourly observations during the day.
Use the blank books for hourly observations, and the sheet forms for the less numbers and
the monthly results.
Observe extremes of temperature -and of barometer whenever they occur differing materially
from the regular observations.
INSTRUMENTS.

Barometers.-Use the open cistern or Alexander's barometer for a standard; the syphon and
Wurdemann's for common field-work; and the aneroid for difficult surveys only, and where great
accuracy is not required. Compare all the others used·with the standard, before leaving a post
and on the return to the same.
Adjust the float or tangent point of the open-cistern barometer carefully before each ·observation.
Fill the tube perfectly on taking the instrument down, by screwing up the bottom of the
sack, or by inclining the tube in the Alexander's barometer. The instrument remains perfect
when a small vacuum gives a clear concus ion in throwing the mercury to the end of the tube.
Wurdemann's steel barometer should not be completely filled after an observation; leave a
globule of mercury, as large as a rifle-ball, in the short tube, to permit the expansion of the
forcing it through the joints of the tube in the changes of temperature. A slight shock of the
column hould be felt on baking the tube.
Adju t the aneroi barometer to the mercurial before each separate use of the aneroid, (by
the crew at the back.) Thi form of barometer cannot be used for variations greater than one
inch, or for a time beyon one day, without re-a ju tment.
'u p n l ll baro eter Y rtically, for ob ervation, and read the verniers from the top or apex
of l1 · Il't' •• · 1rfa
f th
lnmn f mercury.
ll b rom •r exc pt th ancroi , mu t be carried by a man, and cannot be packed safely.
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Thermometer.-Take the air temperature in the shade, and where the air circulates freely.
Suspend the thermometer, and leave it a sufficient time for the purpose.
Wet-bulb thermometer, or hygrometer.-Ooat the bulb with ve1·y thin cotton or linen. If it is
kept constantly wet, the ob~ervation may be instantly made; if not, wait :five or ten minutes
after wetting it. If the air is very still, fan it, or swing it until it falls as low as it will. Eight
degrees of difference shows a dry atmosphere; twelve degrees, very dry; no difference is complete saturation.
Rain gauge.-Place the gauge in an open space, and sink it in the earth nearly to the level
of the surface when pr~cticable, at the beginning of every rain, and measure the amount when
it ceases.
One inch on the surface will measure four in the small part of the gauge. A foot-rule will
give the amount, one inch deep being one-fourth or .25 on the surface; one-tenth of an inch
being (.025) twenty-five thousandths. The small part of the gauge full gives three inches)· the
whole gauge four and -io inches. (The gauge is 6 inches across the top, 3 inches in the tube;
the tube is 12 inches high; the whole 15 inches high; the two inner capacities as ·one to four.)
Measure snow as snow, and melted as water. Soft snow will measure in the gauge; dry snow
should be caught in a box; melting as many superficial inches as the gauge contains.
The general purpose of these observations should be kept in view by each observer as a guide
beyond specific directions. That purpose is to make the best possible determination of heights
and of the profile of the country; secondly, to get the utmost possible amount of definite know
ledge relative to its climate.
The mean and extreme temperature of each particular district for each month of the year;
the amount of rain and snow) and sum of rain and melted snow, for each month and each district; the contrast afforded in different districts and by the different mountain ranges; the
comparison of the Pacific climates with those of the mountain valleys and the plains, and the
comparison of both with those of the eastern United States.
The determination of every fact which may bear upon its topography; upon engineering in
every district; upon adaptation to ~ettlement and cultivation; and upon its general salubrity.

MEMORANDA IN RELATION TO SKETCHES IN NATURAL HISTORY, GEOLOGY, BOTANY, AND TO VIEWS
OF SCENERY AND NATURAL OBJECTS.
BY J. M. STANLEY, ARTIST OF THE EXPEDITION.

~

1. As a general rule, all that is necessary in regard to the delineation of animals, birds,
and reptiles, while on a journey, will be to make sketches of their attitudes and outlines, without going into any minute detail. This is less necessary for birds than for other mentioned
reptiles, as frogs, toads, and salamanders, which ought always to be sketched while alive.
Details can always best be supplied in the office. Neither is it necessary to make colored
sketches, excepting of such species as are likely to fade after preservation. Birds, quadrupeds,
insects, and shells will usually retain their color sufficiently. Reptiles, fishes, crustacea, and
soft animals generally, and nearly all alcoholic specimens, fade more or less, and should
have sketches of color made while alive, or immediately after death. These can be made on the
outlines of the natural attitude, but no care need be bestowed in details of drawings~ as these
will be made anew. Sometimes it will be sufficient to write on the sketch of outline the names
of colors corresponding to different areas of the body.
Similar sketches of colors may be made for flowers of evanescent tints. Sketches of entire
trees of the different species will be highly interesting, as communicating information otherwise
indescribable.
Fossils, of course, need not be drawn, except when of such size as to prevent their being
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brought along. Sketches of geological formations, rock exposures, &c., may frequently be
made to great advantage.
When po'3sible, the su~ject of the sketch should always be brought along, and a corresponding
number made to indicate the relation of the two.
2. Sketches of Indians should be made and colored from life, with care to :fidelity in complexion as well as feature.
.
In their games and ceremonies, it is only necessary to give their characteristic attitudes, with
drawings of the implements and weapons used, and notes in detail of each ceremony represented.
It is desirable that drawings of their lodges, with their historical devices, carving, &c., be made
with care.

INSTRUCTIONS FOR MAGNETIC OBSERVATIONS.
BY J. E. HILGARD, ASSISTANT U. S. COAST SURVEY.

A.-Observations with azimuth compass.
These observations will be made by reading the magnetic azimuth of the sun, near rising or
setting, and noting the time. An observation should be taken on each limb of the sun, and the
mean used. The error of the chronometer must be known by a suitable observation for time.
The sun's true azimuth and resulting magnetic declination will be computed according to the
printed form.

B.-Obse'rvations with the magnetometer and dip circle.

1. Observations of dip, declination, and relative horizontal intensity will be made daily, if
practicable.
2. One set of observations of dip, without reversal of poles, wili be made with each needle
whenever time permits, and will be recorded in the printed form. At convenient stations, at
intervals of four or five weeks, the connection depending on the reversal of poles will be determined by four sets of observations with reversal, with each needle. The dip circle may be
placed in the magnetic meridian by means of the magnetic bearing of some object, determined ·
by the azimuth compass.
3. Observations of declinations will be made and computed according to the form prepared
for that purpose. The zero of the collimator magnet will be determined once a week by inversals.
The observation of true azimuth may be made on the sun, or any star near rising or setting.
4. The observations of relative horizontal intensity will be made by vibrating one or both of
the larger magnets in the vibration apparatus, and observing the time of 200 vibrations.
The largest arc of vibration should not exceed 2°; observations of deflection, for attaining
the magnetic moment of the vibrating magnets, will be made once a month, in connexion with
the observations of vibration by deflecting one of the shorter magnets with the magnets used in
vibrating; the observations being made and recorded strictly according to the printed form.
The e sets of deflections should be observed with each magnet, at distances no less than 1.5 feet
from the deflectecl magnet.
5. The ob ervation of horizontal intensity cannot be redueeu to absolute measure, until the
moment of inertia of the vibrating magnets, (with their stirrups and suspension,) designated
by K in the formula, are determined. This is done by vibrating them loaded with a ring, the
moment of inertia of which K i known by its dimen ion and weight. Both inertia rings should
be u e for tbi purpo. e, and at lea t five series of vibration , with and without rings, should
be ob erYe with ea h marrnet.
The e b. erva i n ,
ell a tho e £ r the temperature, co-efficient q, may be made during
the en uing wi ter.
hey may be made in a room, and are not influenced by local attraction.
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6. Great care will be observed to place the magnets in their prope~ positions in the cases,
and not to touch them with iron or steel. The observations must be made at a distance of at
least 300 paces from the wagons, to avoid the influence of the iron tires. _Observers will carefully divest their clothing of all substances having magnetic attraction.

MEMORANDA. IN REFERENCE TO THE NA.TURA.L HBTORY

OPERA.TIO~S.

PREPARED BY S. F. BAIRD, UNDER THE DIIl.ECTION OF THE S~HTHSONIAN INSTITUTION.

The general principles to be observed in making collections of natural history in a new
country, or one previously unexplored, is to collect .everything which may present itself, from
time to time, subject to the convenience or ·practicability of transportation. The number of
specimens to be secured will, of course, depend upon the dimensions, and the variety of form or
condition caused by the different features of age, sex, or season.
Where a small part only of the specimens collected can be taken along, such species should
be selected as are least likely to be procured in other localities or at other opportunities. Among
these may be mentioned the reptiles, fishes, soft insects, &c.; in fact, all such as require alcohol ·
for their preservation. Dried specimens, as skins, can be procured with less difficulty, and are
likely to be brought in by persons not specially interested in scientific pursuits.
The uescription of various processes, to be employed in the collection and preservation of specimens of different kinds, will be found detailed at sufficient length in the ''Directions'' published
by the Smithsonian Institution, and in the Admiralty Manual of Scientific Enquiry.
In collecting specimens of any kind, it will be important to fix, with the utmost precision,
the localities where found. This is especially desirable in reference to the fishes, which occupy
a very intimate relation to the waters in which they live.
The smaller quadrupeds, of the size of a mouse, may be preserved entire in alcohol. Larger
kinds should be skinned, and the skins thrown into alcohol, or coated inside with arsenic and dried.
The latter course may be indicated for species larger than a prairie dog or hare. The skulls
of the small kinds may be left in the skins; those of the larger should be removed, taking care
to attach some common mark by which they may be again brought together. Large animals,
of the size of a wolf and above, may, for greater convenience, be skinned after the method pursued by butchers, by skinning the legs down to the toes, and cr!tting off at that point. The
skins need not be sewed up, as is directed for the smaller kinds, but rolled up into bales, after
applying an abundance of arsenic and drying.
It will be very important to procure the skeletons, and, at all events, the skulls, of all the
species of animals, in sufficient numbers· to include all the variations of age and sex. These
may be roughly prepared by cutting off the flesh and drying in the sun.
As the expedition will pass through the breeding-ground of many species of birds whose nidification and eggs are not known, attention should be paid to securing abundant specimens of
the nests and eggs. As far as possible the skin of the bird to which each set of eggs may belong
should be secured, and have a mark attached common to it and the egg.
· The larger snakes should be skinned, as indicated in the "Directions," as thereby they
will occupy much less space than otherwise. The smaller specimens preserve entire, together
with the lizards, salamanders, and small frogs. All of these that can be caught should be
secured and preserved.
The head, legs, with feet, the tail, in fact the entire skin of turtles, may be preserved in
alcohol; the soft parts then extracted from the shell, which is then to be washed and dried.
Every stream, and, indeed, many localities in each stream, when passable, should be explored
for fishes, which are to be preserved as directed in the pamphlet. For these, as well as the
other alcoholic collections, the lino bags will be indispensable.

2/
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All the alcohol used should be supplied with tartar emetic. This, besides adding to its preservative powers, will remove any temptation to drinking it on the part of unscrupulous persons.
Insects can, with the exception of lepideptera) be readily preserved in alcohol ; crabs and
small shells may likewise be treated in the same manner.
The specimens from each locality should be kept entirely separate. This can readily be done
by means of the lino bags. Th~ locality of 'the specimens may be marked with a red or black
pencil on the outside) or written with ink on a piece of parchment and dropped inside. The
ink should be perfectly dry before being wetted. Larger specimens may have the parchment
label tied to some part without enclosure in the bags.
As the instructions contained in the "Directions" are not sufficiently minute in regard to
plants, it will be necessary to go here into some. detail. The portfolins provided are intended
to receive the plants as collected. About forty or fifty sheets of the paper should be put into
the portfolio on starting out on an excursion. Put the specimens of each species in a sep~nite
sheet as fast as gathered from the plant, taking a fresh sheet for each additional species. On
returning to camp, place these sheets (without changing or distributing the plants) between the
brown drying-papers in the press, and draw the straps tight enough to produce the requisite
pressure. The next day the driers may be changed, and those previously used laid in the sun
to dry. This to be continued until the plants are perfectly dry.
If paper and transportation be limited, several specimens from. the same locality may be combined in the ·same sheet after they are dry.
Throw into each sheet a slip of paper having a number or locality written on it corresponding with a list kept in a memorandum book. Record the day of the month, locality, size, and
character of the plant, color of flower, fruit, &c.
If the stem is too long, double it or cut it into lengths. Collect, if possible, half a dozen
specimens of each kind. In the small specimens, collect the entire plant so as to show the root.
It will not be possible to collect minerals, fossils, and geological specimens in very great
quantity of large dimensions. The fossils selected should be as perfect as possible, and especial
care should be paid to procuring the bones and teeth of vertebrate animals. Of the minerals
and rocks, specimens as large as a hickory-nut will, in most cases, be sufficient for identification.
All facts relating to the habits and peculiarities of the various species of animals should be
carefully recorded in the note-book, especially those having relation to the peculiarities of the
season of reproduction, <¥c. The accounts of hunters and others should also be collected, as
much valuable information may thus be securecl..
The colors of the reptiles and fishes when alive should always be given.

MEMORANDUM OF APPARATUS FOR MAKING COLLECTIONS IN NATURAL HISTORY, SUPPLIED TO THE
SEVERAL PARTIES OF MAJOR I. I. STEVENS.

· 1. Two leather panniers, supplied with back-strap for throwing across a mule. One of these
is intended to contain the copper kettles, and their included alcohol, together with the nets and
other apparatus; the other to hold the botanical apparatus, skins of animals) minerals, &c.
2. Two copper kettles in one of the panniers, to contain the alcohol for such specimens as
require this mode of preservation, viz: reptiles, fishes, small quadrupeds, most insects, and all
soft invertebrates. The alcohol, if over eighty per cent., should have one-fourth of water
added.
3. An i ron wrench, to l oosen the screw-caps of the copper kettles, when too tight to be mana ~Ye
y hand.
4. 1.'wo l ndi ?'uLber b gs, one £ r each k ettle. 'I'hese are intended to be inflated inside of
the ke tle ·, a by i lacing the alcoh ol cau e it tori e to the edge of the brass cup, and thus
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fill the kettle. Unless this be done, and any unoccupied space thus filled up, the specimens
will be wa bed again t the sides of the vessel and much injured.
5. Small bag made of lino, of different sizes, and open at one end. These are intended, in
the fir t place, to separate the specimens of different localities from each other; and, in the
second place, to ecure them from mutual friction, or other injury. The number oF name corre ponding to the locality is to be marked on the outside with red chalk, or written with ink on
a slip of parchment and dropped inside. The specimens are then to be placed in the bag, a
string tied around the open end, and the bag thrown into alcohol. The ink of the parchment
must be dry hefore the slip is moistened in any way.
N. B.-Fishes and reptiles over five or six inches in length _should have a small incision
made in the abdomen, to facilitate the introduction of the alcohol. Larger snakes and small
quadrupeds may be skinned, and the skins placed in alcohol.
6. Red chalk pencils, for marking the bags.
7. Pa?·chrnent, to serve as labels for the bags. This may also be cut into labels and fastened
by strings to such specimens as are not suited for the bags.
8. Small seines, for catching fishes in small streams. The two ends should be fastened to
brails or sticks, (hoe-handles answer well,) which are taken in the hands of two persons, and
the net drawn both up and down stream. Fishes may often be caught by stirring up the
gravel or small stones in a stream, and drawing the net rapidly down the current. Bushes or
holes along the banks may be enclosed by the nets, and stirred so as to drive out the fishes, .
which usually lurk in such localities.
9. Casting-net. This is sent only to the permanent station.
10. Alcohol. About five gallons to each travelling party. This should be about eighty per
cent. in strength, and medicated by the addition of one ounce of tartar emetic to one gallon of
alcohol, to prevent its being surreptitiously drunk.
11. Arsenic, in two-pound tea canisters. This may be applied to the moist skins of birds and
quadrupeds, either dry or mixed with alcohol.
. 12. Tarta·r' emetic, for medicating the alcohol as above.
13. Cotton, for stuffing out the heads of birds and mammals. To diminish the bulk, but
little should be put into the bodies of animals. Tbe skulls of the quadrupeds had better be
removed from the skins, but carefully preserved.
14. Paper, for wrapping up the skins of birds and smali quadrupeds, each separately. The
paper supplied for botanical purposes will answer for this.
15. Butcher Jcnije, scissors, needles and thread, for skinning and sewing up animals.
16. Blank labfils of paper for marking localities, sex, &c., and tying to the legs of the dried
skins.
17. Portfolio for collecting plants.
18. Press for drying plants between the blotting paper. Pressure is applied by straps.
19. Very absorbent paper for drying plants.
20. Stiffer paper for collecting plants· in the field. The same paper to be used for wrapping
skins of birds and quadrupeds, as well as minerals and fossils.
21. Small bottles for collecting and preserving insects.
22. Geological hammer.
23. Fine shot for birds. About No. 9 is most convenient for the purpose.

.April 20, 1853.
SIR: In compliance with your request, I have the honor to submit, briefly and simply, a few
suggestions for the guidance of your several corps, such as in my judgment will best serve to
dev~lop the mineral and agricultural resourc-es of the interesting but comparatively unexplored
rcgwn of country assigned to you for examination.
.
WASHINGTON,
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The best mode of effecting these objects would be, in the first place, to collect sufficient data
for the construction of a geological section and map, showing the order and succession of rocks
from the upper Mississippi river to the Pacific ocean. To accomplish this object, careful examination should be made of every exposure of rock in place on the route; the dip, or inclination
from the horizontal; thickness of each stratum of rock exhibited; relative position; and, so
far as practicable, the lithological character noted. Where outbursts of granite or other
igneous rocks occur, through the stratified rock, observe the general range of the volcanic
action; also notice the direction of veins of quartz or other minerals. Specimens for analysis
should be collected at all important points. Two inches by one of surface, and half an inch in
thickness, will answer this purpose. Careful barometrical observation should be made, not
only of the elevations, but at r~gular intervals, say six times a day, along the whole extent of
country. The small streams and rivers afford the best opportunity for geological investigations.
In all cases where the rocks are fossiliferous, collect two or three well preserved specimens;
these would better determine the age and true position of the rocks than weeks of investigation
without them; one or two perfect specimens being far more valuable than a dozen that have
been rubbed or fractured.
From the Sioux river to the falls of the Missouri, on both sides of the Missouri, you pass
through the cretaceous and tertiary formations, perhaps as rich in fossil remains as any other
region in the country, or it may be in the world.
Microscopic organic deposits, recent and fossil, are occasionally met with. These infusorial
remains are sometimes found in layers of considerable thickness, and are well worthy of careful
investigation. These rocks are silicious and calcareous, usually of a yellowish tinge and somewhat friable, and have been found in the banks of the Missouri, and in the beds of several of its
small tributaries. Small specimens ~hould be collected.
.
All discoveries of valuable ores, or useful ~inerals, clays, marls, saline and chalybeate
springs, &c., should be 1ocated, when practicable, by the distance and direction from some
prominent geographical feature of the country, as mountain, river, &c., and specimens be collected for analysis. In connexion with this subject it is highly important that a series of
observations be made on the dip and intensity of the needle, as intimately connected with
the geological and mineralogical character of that region of country, and as likely to lead to
results interesting to the cause of general science. Note carefully at all times whether there
are such indications of valuable minerals as would render expedient a further examination.
All specimens of rocks, minerals, and fossils, should be wrapped in strong paper, with a label
of the locality inside written in ink, and packed sufficiently tight, either in bags or boxes, to
prevent rubbing. Crumbling fossils may be preserved by soaking them in a thin solution of
glue or gum arabic.
Specimens of soil for analysis should be collected, and the sub-soil noted, in prairie and
bottom land, throughout the entire route; at least on every change of surface rocks, as you
pass over the various geological formations, from the magnesian limestone and lower sandstone
of the St. Peter's river, through the vast drift region extending to the Sioux river of the Missouri, through the various chalk marls, sandstones, plastic clays and slaty clays of the cretaceous formations, the limestone coarse conglomerates and silicious clays of the tertiary period,
on to the comparatively fertile strip of land caused by the decomposition of the older limestones
of the Rocky mountains and the vegetable matter washed down from their various slopes, to the
basaltic oils of Middle Oregon, occupying three hundred miles in extent, and, crossing the
Ca ca e range of mountains, to the tertiary soils of Western Oregon. Each of these soils, so
different in their con tit ent , produces different grasses, wild tl.owers, and trees, and is more
or le a apted t various aO'ricultural ur ose . Hence the vast importance of a careful
anal~ i of the e. oil in . vane of the ettlement of the oountry. Bags, made of ticking,
ol 1-ng from a p1nt to a pmt and a half, are be-t suited to a preservation of these specimens.
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They should be numbered, and a corresponding number entered in the note-book, with a particular description of the localities.
It will not be necessary to make geological collections, except of soils, until you reach
Traverse des ioux, as the exploring parties of Dr. Owen have already determined with sufficient accuracy the geology of that district. But after crossing the extensive drift region before
alluded to (where it is only important to notice the underlying rocks) you come into the rich
fossiliferous regions of the cretaceous and tertiary formations. Here it is of great importance to
make careful geological sections of the rocks exposed, and to collect all the fossil remains met
with, in order to determine with greater accuracy the boundary of these formations, and as far
as practicable of their various members. As before stated, they extend to near the falls of the
Missouri, and this is the only portion of the route where it is particularly desirable that extensive
geological collections should be made. All specimens collected in this region you are requested
to depGsit at Forts "tJnion and Benton, carefully packed in boxes for shipment down the Missouri river, and directed to - - - .
An interesting feature in the geology of the upper Missouri river country is the great lignite
bed, commencing about latitude 47°, and showing itself at various points on the Missouri river
for seven hundred miles. In this vast prairie country, almost wholly destitute of timber, it is
important that the quality and extent of this coal bed be determined. Specimens, therefore,
should be collected, both of the coal and the rocks associated with it.
· pecial attention is directed to the geological formations along the base of the Rocky mountains, both east and west of the main range. The age of these rocks has been a matter of some
doubt; and it is highly important, if any of them are fossiliferous, that collections be made.
The Bitter Root range of mountains is perhaps the most interesting portion of your route for
mineralogical research. I collected here rich specimens of iron, copper, and other valuable and
useful ores; and in some portions of the range the rocks bear considerable analogy to the
talcose and other allied rocks of the gold-bearing regions of California.
As you proceed northward a considerable change occurs l.n the geological features of the
country. Galena, of good quality, has been found near Fort Colville 7 north of the British line.
If these seams extend into our own territory, it would prove a discovery of great valu~, and it is
therefore worthy of investigation.
West of the Cascade range of mountains, on the way to and from Puget sound, your parties
will pass and repass through the great coal or lignite region of Washington Territory. . The
beds are of greater thickness and better quality than have been found in the same geological
formation in any other country, and may prove of great value. It· is my intention to spend
several months in the exploration of that section, but the incidental information obtained by
your numerous corps might be of great advantage in developing the extent and value of these
deposits.
Very respectfully,
JOHN EVAN~,
Geologist of the Expedition.
Gov. IsAAC I. STEVENS.

CAMP PIERCE, June 3, 1853.
SrR: I reached St. Paul's on Friday evening last (May 27,) and the next morning went to
the camp which had been established by Captain Gardiner, some three miles from Fort
Snelling, west of the Mississippi river; and which, in honor of the President, I have named
Camp Pierce.
The oomp wars established by Captain Gardiner on the 24th of May, the day after the arrival
of the full list of mules, one hundred and seventy-two in numbet; and on the 25th ti.ltimo the
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whole expedition was brought together, with the exception of Mr. Stanley, the artist, Mr.
Osgood, the disbursing agent, Mr. Evans and Mr . . Kendall, two aids of the expedition, and
myself. About one-half of the mules had never been broken, either in wagons, to pack, or
saddle, and the remaining half were quite wild, and required much work to prepare them for
service. In consequence of these difficulties, and there not having been engaged a sufficient
number of teamsters, some delay has necessarily occurred in setting out.
Captain Gardiner and Lieutenant Grover have been indefatigable in their exertions, and,
considering the difficulties that have been encountered, great" progress has been made.
On Tuesday, (May 31,) the two civil engineers, Mr. Lander and Mr. Tinkham, were sent out
with small parties to commence the survey of the railroad route. Their riding-mules, as well
as all the riding-mules of the gentlemen of the party, have been broken by themselves with
very little additional assistance, several of the younger members of the party having only
succeeded in mastering their animals after having been thrown several times . Mr. Lander, the
morning he set out, was thrown, and had his shoulder put out of joint. It was brought back
•
by the main strength of three men, and he immediately set out at the head of his party.
I refer to these facts to show the spirit of my command, and the promise thus given that all
difficulties must disappear before the hardihood and the resolution thus exhibited. All this
has been done in the midst of drenching rains. It has rained since Tuesday, till to-day.
Mr. Lander had previously made a reconnaissance of the several crossings of the Mississippi,
for the details of which I refer you to the enclosed copy of his report. I also enclose the
instructions given to IY.lr. Lander and Mr. Tinkham, in relation to their respective duties.
To-day I sent off a small train of three wagons and twenty-four pack-mules to a depot and
station which I propose to establish west of the Mississippi river, near the Sauk rapids. rrhe
mules were the wildest of the whole number, and were packed for . the first time, yet they
reached their camping ground, setting out at 11 o'clock, a distance of six miles, in season to picket
the animals before sundown. To-morrow I shall send off a small train, and on Monday the
whole camp will be in motion.
Proceeding with the astronomical and magnetic party, I shall take the steamer at St.
Anthony, and reach the depot west of the Sauk rapids on Tuesday evening, and there establish a station, which, with the observations at this sta.tion, will connect with Nicollet' s survey,
and give a good base on the Mississippi river. I shall reach the depot in season to make
arrangements for the whole command to cross the river, and at the same time be in easy communication with 1\h. Tinkham and Mr. Lander. The whole command will) I trust, be on the
west side of the Mississippi on Saturday next, June 11, and on Monday I hope to be able to
push rapidly into the interior.
Lieutenants Du Barry and Grover have been indefatigable in preparing themselves for their
duties, practising at all the observations and computations. They will be able, on leaving the
Mississippi, to take command of sub-parties, and make in person all the observations.
Before leaving this depot, I will again communicate with the .department, and state more
specifically how I shall organize the several parties, particularly those under Lieutenants Du
Barry and Grover.
I am, very truly and r espectfully, your obedient servant,
ISAAC I. STEVENS,
Governor of Washington T erritor y, in Command of E xpedi tion.
Hon. J EFFER ON D AVIS,
ecretary of War] Washington, D. C.

May 22 , 1853.
t a r connai ·ance of the upp.e r Mississippi
ul: ~ ect with reference to a feasible connexion
T. P AUL's,.
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with Lake Superior; to choose a point which should not interfere with steamboat navigation,
and one that would occupy a favorable position for joining the main line east. With these
quite definite instructions to guide my examinations, I have made an actual reconnaissance of
the river from St. Paul' s to Fort Ripley, and beg leave to submit the following report:
At the fer~y near falls of St. Anthony, at the rapids near mont~ of Sauk river, at several
points for two miles above these rapids, at the ferry near Swan river, and at Little Falls, I
have found locations for crossing the river with a railroad bridge. The first of these, near the
falls of St. Anthony, is about eight hundred (800) feet. It does not occupy so favorable a position, in regard to a connexion with Lake Superior, as either of the other points. The crossing
is much greater in length, and the quantity of masonry larger than at those farther north.
The cost of this masonry is excessive, from the necessHy of bringing the material for construction from Sank rapids. The distance to "Dead Colt Hillock" -a point near the course of
survey-is not less by this crossing than by passing over the fine gravel country east of the
Mississippi to Sank rapids: The water is deep, and the current much more swift than at any of
the other points. Passing west, the country is thickly wooded) springy, entirely impassable
for wagons, and inducing additional cost in grubbing and culvert masonry. I deem this crossing
the least favorable of those I have examined. Eighty miles north of the falls of St. Anthony, at
the head of steamboat navigation, and near the mouth of Sauk river, occur several favorable
crossings, nearly similar in character. These,. with th!3 routes connected, should ·at some future
period be subjected to a careful survey; the limited time allowed for the present examination
necessarily confining my attention to reconnaissance.
The fir st of these, near the mouth of Sank river, is about five hundred (500) feet. By encountering the rapid current near the falls, excellent foundation for bridge masonry can be obtained
upon the granite ledge of the section. Within two (2) miles are five other points, none exceeding six hundred (600) feet in length. The adjoining ledge furnishes granite of suitable quality
for heavy masonry.
I have estimated the cost of a bridge at Sauk rapids, for a road-bed of twenty (20) feet, as
follows:
500 feet of Howe's truss, at twenty-five dollars ($25) ................................ $12,500
1,353 cubic yards of bridge masonry, at twelve dollars ($12)................. ..... 16)236
1,000
Repairing foundations, say ....................................................... :..........
29,736
Five miles farther north, near the mouth of river Watab, occurs a crossing four hundred
(400) feet in length, with excellent foundations of granite ledge. This crossing is so situated
as to induce cutting of about twenty (20) feet in hard material, upon the east shore of the river;
say twenty thousand yards at forty (40) cents, or $8,000. The adjacent ledge not being of
suitable quality for building, the material for masonry must be brought from Sauk rapids.
The location is neither so feasible of approach, nor in facility of getting west, as that at Sauk
rapids) although the passage of the river is shorter, and the current not so swift.
Twenty-four miles north of Watab, near the mouth of Swan river, is a crossing four hundred
and fifty (450) feet in length. It has no advantages over those at Sauk rapids. The abutment
foundations must be obtained by piling; pier foundations adjusted by coffer-dam or winter cribwork. The current is not swift, the water about eight feet in depth. Four miles north of this
point, at the island near Little Falls, is a very fine crossing of three hundred and twenty-five
(325) feet.
Four wing abutments and a slight increase of truss will be required, ·from the destructible
nature of the ledge foundation, which is slate rock, strongly impregnated with iron, and affected
by the atmosphere. Two short bridges would be necessary-one, of one hundred and twentyfive (125) feet, crossing the east branch of the river to island; thence.embankment of one hundred
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and fifty (150) feet; thence bridge span of two hundred (200) feet, over main channel of the
river. The actual width of the main channel here is one hundred and seventy-five (175) feet,
and the whole crossing the best upon the Mississippi from St. Paul's. to Fort Ripley. The
boulder~ of the hill-sides in this vicinity afford good granite for light masonry. The magazine
at Fort Ripley is built of these boulders; but they are not abundant, neither do they furnish
blocks of sufficient size for exposed bridge abutments. The material for this purpose must be
brought from Sauk rapids, thirty-two miles below. The country on the east side of the Missis·sippi, from St. Paul's to Little Falls, presents facilities for railway construction I have never seen
exceeded; one hundred and twenty miles of level, or slightly rolling gravel plain, supersedes
all necessity for ballasting, and affords peculiar advantages for forming an embankment roadbed-the very best mode of construction for guarding against the snows and frosts of a northern
climate.
Passing west from · Little Falls, I find no serious difficulty to encounter over a route which
had been represented to me as very severe. The country, to be sure, is broken, the ground
springy, and the cost of moving material will evidently exceed that of the line east of the MisSISSippi. There is a greater quantity of earth to be excavated, and quite an increase in the
amount of culvert masonry; still the surface presents favorable aspect for good alignment.
No cut will exceed twenty feet. There is no appearance ~fledge, and by exercising some degree
of care in the location an excellent route can be obtained . .
I have no knowledge of this line extending beyond Long Prairie. It is represented to me as
broken into sharp ridges, very ·swampy, and quite thickly wooded.
Summing up this matter, it seems evident that tbe proper course of the survey would be from
St. Paul's up the eastern shore of the Mississippi to Sauk rapids, thence near the Red River
trail towards the head-waters of the Sauk. Sufficiently reliable information is afforded to prove
to us that a very €Xcellent route can thus be secured.
The passage of the Mississippi is made at a point that does not interfere with steamboat navigation. It affords all necessary advantages to a communication with Lake Superior, is in a
favorable position as regards an eastern connection, and will thus insure the proper direction
of capital in the location of private lines. The crossing at Little Falls is nearer a direct route
from the Pacific to Lake Superior, and therefore worthy of serious notice; yet it iR evident that
the interests of private companies should not be neglected, and that those operations should be
fostered which, in efforts to develop the resources of this rich inland country, will add their
share to the importance of our great enterprise, and aid in bringing it to a successful termination. Passing through a country already forward in vegetation, and presenting every facility
for expediting progress of survey, the route at Sauk rapids is superior to all others in the "features required by your letter of instructions.
Submitting this result of my examinations, I remain, with respect, your obedient servant,
F. W. LANDER.
Gov. I sAAC I. STEVENS,
Chief N. P. R. R. Explm·ing Expedition.

a

CAMP PIERCE, May 31, 1853.
You will immediately proceed to St. Paul's, and at once commence the survey of
a railroad route, and proceed northward on the east side of the Mississippi river, crossing said
river at the auk ra i , making a reconnaissance of the country over which you pass, .and
directinO' articularly your at ention to the examin tion of the river crossings.
t ~ uk ra i you ·n irect your attention to t e inve tigation of the best method of and
ecuring t~e mean for, the cr inO' of the main party, which will follow in a few days. 'You
are authorlZed to empl y men, ecure boat. , and to procure the best means to accomplish this
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object; and the arrangements which you make you will communicate to me at the earliest practicable moment.
From Sauk rapids you will continue your reconnaissances of the country westward, examining the various routes. You are not confined to any specific route, but, keeping in mind the
lin e over which the main train will pass, much is left to your own judgment.
In the map of Nicollet, accompanying this, several probable routes are laid down: one crossing the Cheyenne river but once, and paRsing just south of the Miniwakan lake; a second
crossing the river twice, and passing some twenty or thirty miles south of the lake; a third
keeping at the headwaters of the southern tributaries of the same river, in the general direction of Dead Colt Hillock, and north of the Coteau des Prairies. All these routes, there is
reason t o believe, can be pursued, and they are referred to simply to call your attention to the
magnitude and extent of the work of the expedition through that region. You will endeavor
to keep me advised of your movements, and may expect me to join you before you have advanced
far into the interior.
You will give special attention to the several river crossings on the Red river trail, so far as
it will be pursued by the main party, and will make such arrangements for the crossings as you
may deem advjsable.
·
Endeavor to replace the two teamsters sent with your wagon to-day, and send them back to
camp ; send in all the good men you come across. Engage none but hardy fellows to assist
you, and such men as will be useful in the whole expedition, should their services be needed.
Purchase the four-IJ?-ule t eam at Fort Ripley, and have it at Sauk rapids for the main party,
with two good teamsters.
I am:, very truly, &c.,
ISAAC I. STEVENS.
F. W. LANDER, Esq.

CAMP PIERCE, May 31, 1853.
DEAR SIR: You have already received verbal instructions to take the :field to-day and enter
upon your duties as one of the associate civil engineers on the northern P.acific railroad exploration.
The general course reconnoitred by your associate, Mr. Lander, east of the Mississippi river,
from St. Paul's to the crossing of the Mississippi above the Sauk rapids, will be pursued by
you; and, whilst you will collect as much data in reference to the details of the ·construction as
practicable, you will arrange the scale of it so that with your present force, with a few days'
experience, you will be able to make :fifteen or twenty miles per day.
You will connect the camp, and the magnetic and astronomical observations, with your route;
and at each camping-ground leave some mark, as a bli,Lzed tree, whereby future observations
can be connected with your work. You will also note in your journal good points for camping,
with brief notes as to grass, water, and wood for camp-fires. Keep up the sketches with care.
The variation of the needle will be furnished in season.
·
You will probably reach the Sauk rapids a day or two in advance of the main train, and will
be able to make a rapid instrumental survey of the same. I have instructed Mr. Lander to
make arrangements for the crossing at that point; and should the main body not reach you,
you will cross the river without delay and work westward.
Should you, on special occasions or for permanent services, find it necessary to engage more
men, you are authorized to do so-recollecting that it will be necessary, so far as practicable,
to reduce the scale of the work, abridging the quantity of the data, rather than to increase the
force.
·
A written report will be required; to include the crossing of the Mississippi; and I will sug-
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gest that, so far as practicable, it be simply: yQur journal. . It seems to me, that with a brief
introductory memoir, it will be just the' thing that is to be desired.
Send to camp all the good inen ·you find; we are very deficient in foTce.
·
·
Yours, truly,
ISAAC I. STEVENS.
A. W. TINKHAM, Esq.
l;

.l'

' CAMP DAVIS, NEAR SAUK RAPIDS,
June 10, 1853.
SIR: Having on Saturday and Sunday, .June 4th and 5th, sent forward two small parties
of wagons, and a party with the mountain howitzer and five dragoons, I broke up my camp on
Lake Amelia (Camp Pierce) on 1\'londay, June 6th, and sent the command forward in three
parties: one under Lieutenant Grover, consisting of the astronomical, magnetic, and meteorological party, were sent on the steamer that plies between St. Anthony and Sauk rapids, with
directions to land on the west side of the Mississippi river, below the mouth of the Sauk river,
one of its western tributaries, and, crossing . the ford, to establish an astronomical, magnetic,
and meteorological station on the Red river trail; the second, under Lieutenant Du Barry, consisting of Mr. Stanley, the artist of the expedition, Dr. Buckley, the surgeon and naturalist, Mr.
Le Frambois, the guide, a sergeant and fourteen dragoons; the third consisting of the train in
charge of Mr. Everett, the quartermaster and commissary clerk. I remained in St. Anthony
until about noon of Tuesday, to secure the services of several voyageurs; and particularly of
Pierre Boutineau, the great guide, and Menoc, the great hunter ; in which I was successful.
Taking a rapid conveyance, I pushed forward forty miles the same day, passing all the parties
on the road, and reached Sauk rapids, a distance of seventy miles, on Wednesday, at 11 o'clock
a. m. Lieutenant Grover landed as directed, on Tuesday evening, and being somewhat incommoded by rains, did not establish his camp till yesterday.
Yesterday afternoon I pushed forward with Boutineau·, the guide, and reached the civil
engineers, eighteen miles ahead, at Cold spring; in company with whom, towards night-fall,
I rode to the crossing of Sauk river and back-eight miles. One bad place near the camp has
been placed in good condition. There are two other bad places in the road, which I am confident can be made practicable for wagons in a few hours; ' and I think the civil engineers will
be beyond the river Sauk to-day.
I returned from the civil engineer camp to Camp Davis this morning, and shall in an hour go
to the east side of the Mississippi river, at Sauk rapids, to make provision for the crossing of a
portion of the train. Lieutenant Du Barry is hourly expected. The remainder of the train
will hardly cross the river till Monday.
We made very good observations of all kinds at Camp Pierce, and the promise is good here.
The railroad examinations, pushed fifteen or twenty miles a day, are satisfactory. The artists
have been much occupied, and in the natural history department we have made quite a collection.
No delay shall occur here. The animals will not be pushed, but kept in motion. They
are, generally, well broken-thanks to the spirit and determination of the command. I have
not yet entirely arranged my plans; all I can do is to see what a day will bring forth, bringing
to the duties of each day all that previous experience has suggested.
I will write again as I leave the Red river trail, and will send in a more elaborate report.
I am, very re pectfully, your obedient servant,
ISAAC I. STEVENS,
Governor of Washington Territory, in Command of Expedition.

LETTER TO ~HE SECRETARY OF WAR.

19

CAMP McCLELLAND, WEST siDE oF CHEYENNE RrvER,

July 4, 1853.
SrR: The train from Pembina and the Red river, on their way to St. Paul's, passed the surveying party on the 2d instant, and I embrace the opportunity again to communicate with the
department.
My la t letter, in regard to the progress of th~ expedition.' was wr~tten. on the eve of leaving
Camp Davis, since which time we have made rapid progress Into the Intenor. The command has
now become thoroughly organized, with broken animals, and hardy willing men. I feel the
utmost confidence in accomplishing the great objects of the expedition.
Besides the difficult task of breaking-in wild animals, many too young for the service, and
the still more difficult task of getting into working condition those run down in the operation,
we have had to encounter bad roads, muddy sloughs, river crossings-consuming each an entire
day-and drenching rains.
·
But for a few days the weather has been good. To-day we shall reach the Maple river and
enter upon the high rolling prairie. The worst portions of the road are gone over. The
grazing is remarkably fine. Every man is now mounted, and we shall now make our regular
marches of fifteen to twenty miles per day.
But to return to Camp Davis. On the 12th of June I despatched Lieutenant Grover, with a
pjcked party of orne fifteen men, with instructions to reconnoitre carefully the country north
and in the vicinity of White Bear lake, with the view of ascertaining the point where the expedition should leave the Red river tract, and indicating that it was desirable to run from that
point north of Lake Traverse to the Dead Colt Hillock, and thence to the Yellowstone. The
remainder of the party followed on the 13th, 15th, and 16th; and on the 23d the whole party
was in camp at Pike lake, a few miles north of White Bear lake.
Here we remained till Saturday, and made our final arrangements for the march to the Yellowstone. Some inefficient men were sent home; and a detached party of nineteen picked men,
two wagons, twenty-six mules, and four horses, under Lieutenant Grover, was organized to
explore the line he was sent forward from Camp Davis to examine. He moved on the morning
of the 23d, in fine spirits, determined to distinguish himself. I was then confident, and am
still, that he will pass over a fine route. It is an almo.st irresistible inference, from the general
course of the streams as laid down on Nicollet's map. His instructions are to push forward to
the Yellowstone, to~ching, if possible, the Missouri, to connect with Lieutenant Donelson's
survey.
I moved also on the 23d with the main train, and crossed the Cheyenne early on Saturday
morning, (July 2.) We have moved rapidly; one day making, to reach wood, a march of
twenty-seven miles. We bridged the Wild Rice river, and found a good bridge on the Cheyenne, the work of our Red river friends.
The train is now in motion, and I am behind to make up a mail, the last till I reach the
Yellowstone. We shall cross the Cheyenne a second time a few miles north of Bald Hillock
creek, and shall pass within fifteen or twenty miles of Miniwakan lake. Thence our course
will be nearly straight. With my reconnoitring force I hope to cover a broad belt of country,
connecting with Lieutenant Grover's route. The accompanying sketch will show, the character of our work. It is all the result of careful observation. The work north of our route, on
the Bois de Sioux, Wild Rice, and Red rivers, was done in a single day, by Mr. Adams, a young
gentleman attached to the civil engineers' party: that west of our present camp, on the Cheyenne, by Mr. Lander, one of my civil engineers, assisted by Mr. Adams and one man. Mr.
Lander left this on Saturday afternoon, at four o'clock, and returned last evening a little after
eight-riding eighty miles in twenty-eight hours, and carefully observing for all that distance.
By a comparison with Nicollet's map, it will be seen that the course of the Cheyenne at its
southern bend is much out of the way, and I have determined to have its southern shore carefully examineu by Mr. Lander. He will accordingly start to-day, with Mr. Adams and four
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picked men, on his duty; and he will be instructed carefully to explore the region along, and
south and west of, the Cheyenne river, connecting, if possible, with Lieutenant Grover's route.
He has choice animals and spare horses for reconnoitring. I entertain no apprehensions as to
hostile Indians. He will join me south of the Mini wakan lake.
The sketch indicates the course of Lieutenant Grover, of my proposed course to the second
crossing of the Cheyenne river, and the relative position of the two routes to the direct course
from the Sank crossing to the mouth of the Yellowstone.
The country thus far is exceedingly favorable for a railroad. I am confident no grade to this
point will be found of more than twenty feet. The Cheyenne is a great obstacle, and the indications are very decided that the line must go south. I have indicated a practicable railroad
route. Its cost, without equipment, will not exceed twenty thousand dollars per mile. No
important deflection is made. The crossing of the Cheyenne at this point would cost, say one
hundred thommnd dollars. Twenty miles west, at the point A, not :fifty thousand dollars.
The line by Dead Colt Hillock will, I think, be better. But when I reach the Yellowstone
and have Lieutenant Grover' s work before me, I shall be able to report more definitely on this
portion of the route.
I must make my acknowledgment for the promptitude and efficiency shown by the civil engineers, Mr. Tinkman and Mr. Lander, in the work on the railroad explorations.
Very truly yours,
ISAAC I. STEVENS,
Governor, &:c.) in Charge of ~Expedition.
Hon. JEFFERSON DAVIS,
Secretary of War.
FoRT UNroN,
August 8, 1853.
SrR: I have the honor to report to the department, that since the date of my last communication at Camp McClelland, upon the Cheyenne river, the party has advanced with rapid marches
up to this point, where we arrived at noon on August 1st. The detached party under Lieut.
Grover, which was referred to in my communication as having been despatched by a southern
route by the Dead Colt Hillock, arrived six days in advance of us, with information concerning
the route of the most satisfactory character. The animals are all in fine condition; our marches
the last nine days having exceeded an average of twenty miles, and but two are at this time
unserviceable. The very short time to make u-p my mail at this time-as the steamer, which
only arrived last evenin g, r eturns at noon to-day-will permit only the brief statement of our
general success, reservin g a full r eport until my arrival at Fort Benton.
A broad belt of country has been thor oughly examined, the courses of Cheyenne river, and of
the valley of the Mou se river, have been brought in by side reconnaissance, and excellent
practicable routes for a r ailroad ascertained. F rom this point I shall move to-day for Fort
Benton, which will be r eached in twenty-five days. The command will be divided into two
parties, one under my own super vision, with Lieutenant Grover in charge of the scientific
details, taking the u sually t r avelled road by Milk river, and the second under Lieutenant
D onel son, pursuing a r oute orne :fifty miles t o the northward., on which the most prominent
landmark i the ypre mountain, in which ri e streams flowing into both the Saskatchewam
and the ~1is ouri river . I have secured excellent guides , by one of whom I am assured that
he will l ead u t a pa . in the mountain through which the whole wagon train can be takena pa through w ich, from ort Benton to the t. Mary's village, an express train can move
in fo r
y , a pack tr in in even and a wagon train in :fifteen days . Everything looks
x remelY. favora'bl , n
(1 u'bt n tin the least that by the l a t of eptember we shall have
r · r . he In ian , take lea ure in reporting t hat we have met
cr · e<l them nt in. .
h ·o larg
iniboiu ·, y wh m we have een r ceived with unbounded hospiCAMP CusHING, NEAR
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tality. In reference to the Blackfeet, whose country we are now about entering, I am assured
by ~fr. Culbertson, my special agent for that tribe, that they will receive us with open arm~;,
and that no trouble need be apprehended. The necessary precautions will, of course) be taken to
secure again t attacks and loss of animals, but I can see no reason to apprehend the slightest
trouble with any of the tribes to be met upon the route.
The enclosed memorandum will give you a more full account of the details of the operations,
and the enclosed sketch of a railroad route certainly practicable, at a cost probably not exceeding
$40,000 per mile. It is certain that the two great key points of country are the valley of Mouse
river and tbe region of the Bois des Sioux. The Mouse river is erroneously given on all the
maps. It nowhere approaches the Missouri nearer than thirty or forty miles, and the pass
over the Coteau is so gradual, and the whole valley is so open, that the ascent is scarcely
observed.
I must not fail particularly to advert to Lieutenant Donelson's excellent survey of the Missouri river, as high as the boat has been navigated the present season, some one hundred and
twenty miles above this point, and the numerous collections made by him on the route; and to
a very extended reconnaissance of the White Earth river, and the Coteau de Missouri1 during
which, in nine days, he passed over a distance of two hundred and thirty-five miles.
A more detailed account will be given hereafter. I shall from Fort Benton make report on
the navigability of the :rr.I.issouri, with suggestions for, and an estimate as to its improvement.
T. S. Everett, Esq., the quartermaster and commissary clerk of the expedition, returns from
this point to Washington, and will call on you personally, to give you information which I
cannot embody in a report at this time.
I am, sir, very respectfully, your most obedient servant,
ISAAC I. STEVENS,
[iovernor of Washington Territory.
Ron. JEFFERSON DAVIS,
Secretary of War.
N. B.-The memorandum I regret I cannot prepare in time, and shall have to refer you to
Mr. Everett for additional particulars which cannot be found in this brief letter.

NORTHERN pACIFIC RAILROAD EXPLORATION AND SURVEY,
Fort Benton, Upper Missouri; September 8 1 1853.
SIR: We left Fort Union on the 9th of August, and pursued the Milk river line, abandoning
the two lines contemplated in my letter of the 8th of August. The junction of the two parties
was made at the Big Muddy river, and resulted from my inability to furnish proper transportation and the requisite force to the two parties. The train moved forward under my charge
until the 24th of August) when with a small party, including Alexander Culbertson, Esq., the
special agent among the Blackfeet Indians, and accompanied by two select detached parties
under the respective d'irections of Lieut. Grover and Mr. Lander, I started in advance, and
arrived here on the 1st instant.
We found that the Missouri is much out of place on all the maps, and the Milk river still
more so-flowing nearly due west. Up to this point, we have found the country entirely
practicable for a railroad. Whichever pass in the mountains may be decided upon, the Milk
River valley will furnish a good approach.
Dr. Evans, geologist of the expedition, arrived here on the 5th instant, having made a complete and satisfactory examination of "Mauvaises Terres," the country south of the Yellowstone from the Black hills to the Missouri river, and north of the Missouri, between the Milk
and Missouri rivers.
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The main train reached here on the 6th instant, the animals in excellent condition, and the
meri all anxious to press forward to the mountains: the command is a unit, and none are
desirous to turn back.
Already are my parties ahead, examining the country between here and the mountains.
Lieut. Grover, with a select party of seven men, started on the 5th to reconnoitre Cadotte's
Pass, and ascertain its practicability for wagons, and open the communication with Captain
McClellan.
Mr. Lander, the estimating engineer, with a small picked party, has gone northward to make
a thoro-u gh examination of the Marias Pass, and a reconnaissance of the country to the Kootenaies
post. This pass is said, in consequence of fallen timber, to be almost impracticable, and is
herB pronounced to be the most difficult of the three passes to be examined.
Lieut. Mullan, with a small party, has gone to the Flathead camp, on the Muscle Shell river,
about a hundred miles south of this point, where procuring good Flathead guides, he will go
through a third pass, and join the expedition at the St. Mary's village.
Lieut. Donelson will leave to-day with an advance party of twenty-five men, two wagons,
&c., making a thorough survey and reconnaissance of the approaches to Cadotte's Pass, and make
the road practicable for the wagon train which will follow on the 11th instant, and overtake him
at the foot of the first dividing ridge.
I shall, with a small party, start to-day for the Piegan camp at the Cypress mountain, some
hundred and twenty miles northward, passing along the base of the mountains. I shall make
an examination of the approaches, and, returning to this point, overtake the train before it
reaches the St. Mary's village.
No apprehensions are felt as to snow: there will be none during the coming month, and the
first fortnight of the following~ except on th.e mountain peaks. I am determined, if practicable,
to push my whole wagon train through. On reaching the St. Mary's village, I shall establish
a winter post, in charge of Lieut. Mulla-n, to operate in the passes of the mountains, till driven
out by snow, and then to explore the lateral valleys and passes, examining the country southward to Fort Hall, to connect the survey with Fremont's, and northward to the Kootenaies post,
under the 49th parallel.
In addition to the reconnaissance of Cadotte' s Pass and opening the communication with Capt.
McClellan, Lieut. Grover is instructed to return to Fort Benton, make a survey of the Missouri
river from the Falls to the Milk river, connecting with the survey of that river by Lieut. Donelson, and, returning to Fort Benton, get up a dog train and cross the mountains in the month of
January. The winter post under the charge of Lieut. Mullan, besides furnishing the means of
obtaining valuable meteorological information, is essential to the success of the dog train of
Lieut. Grover.
The labors of the survey up to this point have been of the most satisfactory character, and
attended with entire success, besides examining a large field of country, and establishing the
entire practicability of a railroad . The Missouri river is believed to be navigable at all seasons
of the year, except wh en obstructed by ice, to the Falls of the Missouri, for steamboats not
drawing over eighteen inch es of water. Slight obstructions may occur which can be removed
at a comparatively small expense. The survey of the Missouri river from the Falls to a small
di tance bel ow Milk river , where Lieut. Donelson's labors terminated, will be taken up next
month by Lieut. Grover, and continued. On their joint labors and collections a reliable report
on its navigability will be based.
I have the honor to be, very respectfully, your obedient servant,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of E xplor ation.
n.

JEEfER:~O.

AYIS,

ecretary of W a-,· .
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NORTHERN pACIFIC RAILROAD EXPLORATION AND SURVEY,
Fort Benton, Upper Missouri, September 8, 1853.
SIR: Dr. Evans, the geologist of the expedition, will precede me through the mountains'1 and
goincr with a light pack train, will reach the mails a fortnight before me. I have made every
exertion to prepare my accounts in season for estimates for Congress, at the commencement of
its session; but having not yet even met or communicated with the parties west of the mountains I can only make a conjectural estimate. With great exertion on my part to reduce
exp:nse and to push through my operations, I am obliged to report that the allotment made of
$40,000 from the appropriation for the survey will be entirely exhausted by the close and perhaps by the middle of next month. I do not feel justified to suspend operations. We are on
the eve of complete success. My parties are now exploring the passes of the mountains. My
intercourse with the Indians has been of the most satisfactory character. The Blackfeet Indians have sent their chiefs and braves to invite me to their camps; not a horse has been stolen,
not a man touched; no private article has been missed. They have brought our disabled animals into camp, and acted as guides and guards. These Indians sent their war parties to the
California trail, and horses believed to be stolen from our emigrants by the Crows are actually
taken to the camps of the formidable Blackfeet, under the 49th parallel. To-day I set out with
a small party) with Mr. Culbertson, the special agent, to visit a large Piegan camp at their
most favorite resort, the Cypress mountains, one hundred and twenty miles north of this point.
My object is twofold: to secure guides for the examination of the Marias Pass; and to bring
about a general pacification of all the tribes north of the Missouri, and those immediately west
of the mountains, on the basis of the treaty of Laramie. I shall, in a letter of this date to the
Commissioner of the Indian Bureau, recommend a council to be held next year at some suitable
point, say Fort Benton, and shall urge the passage of an appropriation of money to defray the
expenses. I do not doubt that complete success will attend it) and that hereafter a single man
will be able to go unmolested through these vast plains.
In view of the great results which I am of opinion this expedition is on the eve of accomplishing, I do not feel that I would fulfil the reasonable expectations of the department by suspending operations. It seems to me my highest obligation is to continue vigorously the work
placed in my charge, and to get results which will justify the expenditure of means. Believing
that the department and Congress will sanction this course, I shall vigorously pursue the work,
reducing the force on the approach of winter to the smallest amount compatible with an efficient
winter organization, and one which in the spring can at a moment be increased for a full resumption of the work. This I will earnestly recommend. An instrumental survey should be
made of the best mountain passess, both of the Rocky mountain and Cascade range. The intermediate lines should be reviewed. rhe astronomical, [llagnetic, and meteorological observations
should be continued. A large expenditure has been made; trained men are in the field, and all
the appliances are at hand. I shall not suspend the work till I receive the instructions of the
department to this· effect.
Estimate for continuing the work to the close of the present fiscal year is, monthly, as follows:
October 15 to 30, 1853 ............................................................. $2,500
NoYember, 1853 ............ ...... .......... .. ................................. ...... 5,000
December, 1853 .................................................... ~················· 3,000
January, 1854........................ ................ ...... .......................... 3,000
February, 1854.............................................. ....... .................. 3,000
March, 1854... .. .. .. . . ..... .. . . . .... .. . . ...... .. . .. . ... . . .. . . .. . . .. ... . .. . .. . .. . . .. .. 3,000
April, 1854 .......................................... ~................... .. . . . . . . . . . . . . 3,000
May, 1854............................................................................. 3,500
June, 1854......... ................... .. ......... ............ ......................... 4,000
30,000
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Estimate for :fiscal year ending June 30, 1855, $40,000.
In addition to the above, I am satisfied that the Missouri can be navigated by steamers to
the falls above this place, and I would recommend an appropriation of $10,000 to test the question next year. The Indian Bureau needs a steamer exclusively for its own use.
RECAPITULATION.

For continuing the exploration and survey of a route for a railroad from the headwaters of
the Mississippi to Puget sound, including the thorough examination of the passes of the mountains during the winter, and including a steamer to determine the practicability of navigating
the Missouri river to the falls, for the fiscal year ending June 30, 1854, $40,000.
For continuing the survey of a route of a railroad from the headwaters of the Mississippi to
Puget sound, including an instrumental survey of the best mountain passes, for the fiscal year
ending June 30, 1855, $40,000.
I have the honor to be, very respectfully, your obedient servant,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Exploration and Survey.
Hon. JEFFERSON DAvrs ,
Secretary of War.

NoRTHERN PAciFic RAILROAD ExPLORATION AND SuRVEY,

Fort Benton, Upper Missouri, September 8, 1853.
SIR: I have to request that $10,000 still remaining in the treasury, of the sum allotted to
me from the appropriation for the survey of the several routes for a railroad from the Mississippi river to the Pacific, be drawn out and placed· on deposit, subject to my order, with"' the
Treasurer of the United States.
In a report of this date, I have made estimates for continuing the survey the present year,
and have recommended that an appropriation of $40,000 be asked of Congress. I will earnestly request that, from existing appropriations legitimately applicable to such a purpose, a
portion of this sum be drawn out and placed on deposit with the Treasurer of the United States,
subject to my order, and that I be advised of the action of the department at the earliest practicable period. Communications should be sent to me at Olympia, Washington Territory.
I regret I cannot go into more details at this time. But at this moment i feel that I must throw
my energies into the almost herculean task before me, and send in careful estimates on reaching
Puget sound.
I have the honor to be, very respectfully, your obedient servant,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of E xploration.
Hon. J EFFERSON D Avrs,
Secretary of War .

CAMP .AT KETETAS, ON yAKIMA RIVER,

September 18, 1853.
SrR: I have the honor to report that, in consequence of the great detentions caused by the

mi erable quality of the animals and pack-saddles with which I was provided, and the difficult
nature of the country through which we have passed, I was unable to reach the valley of the
Wena s (a branch of the Yakima) until Augu t 20. Hearing, from what seemed good
auth rity ~ that there were number of .government mules at Steilacoom, and that the trip could
bema e m fi e Y· , I t nee ent 1n my pack-horses to be exchanged, and to bring out
provi ion t enable me. to ~rt fro~ ?ere with three months' supplies; intending to occupy
my elf, in the mean hile, 1n exanunmg the pa ses near Regnier. On my return from the
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Nahohess Pass, I received an express from Lieutenant Hodges, informing me that most of his
horses had given out, and that there were no spare mules at Steilacoom. I therefore at once
determined to reduce the size of the party, and on the next day sent in the escort and packers
enono-h
to reduce the number from sixty-eight to about thirty, for which number I can carry
b
the requisite supplies on· mules. The N ahchess Pass is at the head of the river of the same
name, (the south fork of the Yakima,) about fifteen miles north of Regnier. The lowest point
of the divide is 4,966 feet above Vancouver; the divide quite narrow, the ascent in the upper
eight miles of the valley 1,612 feet~· The valley is frequently reduced to a mere canon, wholly
occupied by the bed of the stream. Judging from the snow-marks on the trees, and information
received from the Indians, the snow accumulates to great depths in the narrow valleys-!
should suppose at least twenty feet-and upon the mountains some five to six feet.
Lieutenant Hodges reports the valley on the west side as sloping with great rapidity for
about twenty miles from the summit, and as presenting no great difficulties thence to the
sound. The pass at the head of the main Yakima, (the Snoqualme Pass) some twenty miles
north of the N ahchess Pass, is but 3:544 feet above Vancouver. On the lowest point of the
summit is a shallow lake, about two hundred yards long, from which the water runs both
ways. From this lake to the west the descent is exceedingly rapid. Towards the east the
descent in the distance of about three quarters of a mile is five hundred and thirty feet to
another lake about half a mile long; from this to the large lake in which this river heads-a
distance of about two miles in a direct line-the descent is five hundred and ninety-nine feet.
From this last lake (Kitchelus) there is no difficulty in the way of the construction of a road of
any kind; the valley of the river being generally wide and level, but covered in the upper part
by a dense growth of timber. The snow must accumulate to about the same extent as in the
other pass; but the valley on the east slope being more open, the obstruction would be much
less on this route. Being exceedingly pressed for time, I was unable to proceed more than a
few miles beyond the divide in the Snoqualme Pass; as far as I went the valley was narrow
and the descent steep. The Indians say that, at the distance of about twenty-five miles from
the divide, the stream enters a lake, at the foot of which is a cascade some sixty feet in height.
Lieutenant Hodges informs me that the officers of the Hudson's Bay Company at Nisqually are
confident that the western portion of this pass is better than the corresponding portion ~f the
Nahchess Pass. But the result of my short experience in this country has been, that not the
slightest faith or confidence is to be placed in information derived from the employes of the
company, or from the inhabitants of the Territory: in every instance when I have acted upon
information thus obtained, I have been altogether deceived and misled. It will, therefore, be
impossible to make any accurate comparison of the relative advantages of the west slopes of
these passes until we have examined the whole of the Snoqualme Pass ourselves. Near St.
Helens the mountains are by no means so large and rugged as near Mount Regnier, yet there
does not appear to be so well marked and defined a pass. The lowest point over which our
trail passed in that vicinity was 3,100 feet above Vancouver; yet, judging from the appearance
of the country near St. Helens, I think there would be great difficulty in passing by the mountain. In the portion of the rang~ near Regnier the mountains are so thickly timbered that it
is very difficult to obtain any extensive view, and they are so rough as to make it exceedingly
difficult to explore them even on foot. I have examined the divides on foot, and, from the short
time at my disposal, have been unable to extend the examination as far as would be desirable.
Following the west slope of the mountains from Vancouver to the Cathlapoot'l river, the
country is very densely timbered, and required consta:r;1t cutting on the trail. With the exception
of a few small tracts, the soil is poor. In the valley of the Cathlapoot'l, which we followed
for four days, the country is quite rough and thickly timbered-the soil miserable, and no grass.
On - the east slopes, near Mount Adams, the country is generally covered by open pine
woods, with a coarse grass, the soil not good enough to induce settlements. The last forty-five
miles of the trail have been over barren sage plains, mostly without grass, always without
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timber, and very stony: in some of the valleys pretty good bunch-grass is found. The soil of
the valleys of the Yakima and its branches, though very limited in extent, is good enough to
make tolerable farms, if irrigated. The Indians raise excellent potatoes, but the cold nights
(the thermometer frequently standing below 32° at sunrise) and the shortness of the season,
would be great obstacles in the way of cultivation. We have found gold in this valley, but no
deposit sufficiently rich to justify working. The Indians are thus far perfectly friendly. I
have informed the chiefs of the probable passage of immigrants through their country, and of
Governor Stevens's approach. They have promised to be friendly to the immigrants, and extend
every assistance to them; to prevent depredations on the part of their own people, and to refer
any complaints they may have against the immigrants to the Governor on his arrival; but on no
account to retaliate, as I have told them that would not for a moment be allowed.
I shall leave this place to-morrow for the north, and will endeavor to reach Fort Colville
from Mount Baker.
While in the mountains myself, I sent one small party to the mouth of the Yakima and
another to the Dalles. The Yakima valley below this is wide, often destitute of grass, no timber of any consequence, and a limited extent of soil that by irrigation could be made moderately"
productive. On the trail to the Dalles the country is everywhere stony, barren, and worthless.
The valley of the Columbia, near the mouth of the Yakima, is a vast sage desert. I shall
strike it again somewhat farther north. On the road to Steilacoom, after having passed the
mountains, there .a re a ·few limited tracts of good land; that on: the sound, and for some miles
back, is a mere mass of gravel-peTfectly worthless.
I am, sir, very respectfully, your obedient servant,
GEORGE B. McCLELLAN,
Lieut. Eng. and Brevet Capt. U. S. A., Commanding Expedition. ·
Hon. JEFFERSON DAvis,
Secretary of War.

NORTHERN

PACIFrc

RAILROAD EXPLORATION AND SuRVEY,

Fort Benton, September 18, 1853.
SIR: Since my letters of the 8th instant, transmitted by Dr. Evans, the geologist of the
expedition, very important changes have been made in the plan of continuing the survey westward, in consequence of the information brought by the arrival of Lieutenant Saxton.
I was on my way to the Piegan camps to secure guides fort e survey of the Marias Pass, and
to provide for permanent relations of peace with the Blackfeet, when Lieutenant Grover's
express overtook me, sixty-five miles from this point, with information that he met Lieutenant
Saxton just near the dividing ridge; that the road passed over by Lieutenant Saxton was in
many places, in consequence of timber, impracticable for wagons, and that he would be at Fort
Benton one day after the express, with much valuable information as to the roU:tes west of the
mountains. I immediately determined to return, sending forward Mr. Stanley, the artist of the
expedition, with Hammel, the interpreter, and three voyageurs, to see the Indians and invite
them to Fort Benton.
On my return, which was accomplished in less than twenty-five hours, I placed Mr. Lander's
party in camp on the Marias river, where it would be in position either to move on to the
exploration of the 1\larias, or join, by running a side line, the main party as it entered Cadotte's
Pas.
·
·
Lieutenant Donel on having informed me, by the expre s bringing Lieutenant Grover's letter,
that he h ul th~ next ay m ve on with the whole party, in pur uance of my instructions, I
de patche early 1n the morning ur Indian guide, to <lirect him to move forward the advance
arty, ~hat el ~ might. not ccur in he s rvey f the country, but to keep the supply train in
.. mp t~~ my arnval, an on my arrival to meet me ith Lieutenant axto:c. for consultation.
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Reserving to a subsequent portion of this report some account of Lieutenant Saxton's admirable reconnaissance, one made under many difficulties, it will be sufficient for me to state that
our mutual congratulations were of the most cordial character. He left Washington in April
with instructions to organize a supply train on the Columbia, to establish a depot of animals
and provisions at the St. Mary's village, and, passing over the Blackfeet trail, to meet me at
Fort Benton.
It was in Washington determined to direct our first exploration on this pass. As we
approached it from this side of the mountains, we called it Cadotte's Pass, from Cadotte, one of
our guides, who passed over it two years since. My first thought, on reaching Fort Benton, was
to send forward Lieutenant Grover to ascertain whether he had reached St. Mary's, or was on
his way to this point. I point to the circumstance of their actual meeting within three miles
of the dividing ridge, as some evidence of the goodness of the pass, and how well it was understood in the first instructions.
Cadotte's Pass is, by the barometer measurements of Lieutenant Saxton, nearly 3,000 feet
below the South Pass, and is a much better route both in summer and in winter. It presents
not the slightest difficulty to the passage of a railroad.
A copy of my Order No. 18, published on Lieutenant Saxton's arriyal, shows the apprecia- ·
tion which we have of his labors.
I learned from Lieutenant Saxton that the passes in the Bitter Root and Cascade ranges were
more difficult than those in the Rocky mountains; that they could not be crossed later than
October, and that the greatest despatch must be used to reach the Pacific before the setting in
of winter. I also learned that Captain McClellan was probably still struggling in the passes
of the Cascade range, north of the Columbia, to ascertain the most practicable one, and that
he could not be expected to push his line east of the Columbia the present season.
My previous arrangements had been based on the winter not setting in till the middle or last
of November, and on having before me at least a working season of eight weeks. I found it
to be reduced, at the very outside, to six, and as regards the Bitter Root range, where snows
fall on the 20th, and sometimes as early as the lOth of October, to five weeks. The plateau
between the Milk and the Missouri rivers rises gently, and is, in almost every direction, practicable for a railroad.
The St. Mary's valley connects with other valleys running both north and south at the base
of the mountains, an aggregate distance of one hundred and fifty miles. Thus Cadotte's Pass
connects all the railroad lines north of the Missouri with all the lines from the Columbia to
Puget sound. Accordingly I determined to leave my wagons at this point, to resort entirely
to packs to send my whole force through Cadotte's Pass with the greatest despatch, and direct
them on several routes westward through the Bitter Root and Cascade ranges to ascertain the
best pass, and to connect with Captain McClellan's work, and thus. endeavor to collect the
present season the data to establish the practicability of a railroad from the headwaters of the
Mississippi to Puget sound.
The survey of the Marias Pass was deferred, and Mr. L~nder, under orders for this service,
was directed to report to Lieutenant Donelson, who was, by my orders of the 14th instant, a
copy of which I herewith enclose, continued in charge of the main party operating in Cadotte's
Pass. It was with great reluctance I abandoned the survey of the Marias Pass. I am sanguine
that it will prove the best pass, and it more naturally connects with the line of Clark's fork of
the Columbia river. The great obstacle to the survey of all these passes, and especially the
Marias Pass, is in the immense forests which in all directions obstruct the way. The superabundance of nature has to be done away with in a measure before the full measure of her gifts
can be known. The Indians pursue the best trails they can find; but they have not axes to hew
their way, nor, finding one pass practicable, have they the patience to search for better ones.
To reach the valley of Clark's fork, a road from Cadotte's Pass must make a considerable
defl.ection to the north, and it is believed that in no other direction can a road be run to the
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Pacific, in consequence of the impracticable character of that portion of the Bitter Root ranges
of mountain lying immediately west of the St. Mary's valley. Should, however, a good pass
be found leading to the Little Salmon fork of Shake river) and should this route to the Pacific
prove more feasible than more northern routes, then Cadotte's Pass will more naturally lead to
it, and to the preferable one. Dr. Evans's survey shows that a railroad line can be run on
nearly a straight course from the mouth of Milk river, between the Milk and Missouri, to the
falls, and which, in connexion with a good pass in the Bitter Root range west of St. Mary's,
would make the route by Cadotte's Pass, the Little Salmon, or Kooskooskia river, not only a
remarkably direct route, but one that, by branches to Puget sound, to the Willamette valley of
Oregon, and even to California, would afford great facilities to emigrants to both Territories,
and be · in connection with the great port of the Pacific. · I shall give as niuch attention as
.practicable to the passes in this direction, though they are represented to me as entirely
impracticable.
I have established at this place a meteorological and supply post, under the charge of Mr.
Doty, with Corporal Kouster, of the dragoon detachment, to ·assist in charge of property;
Private Lynt, of the sappers and miners, to assist in observations; and Hugh Robie, laborer
and cook. Mr. Doty has rendered service on the route in the astronomical and magnetic observations, having been placed in charge of the latter observations a few days since. He is
exceedingly well qualified for his duties, well educated, of decided character, of experience as
a woodman, a hunter, and in intercourse with Indians. He will devote him's elf to the magnetic and meteorological observations, to getting in the topography to the base and into the
passes of the mountains, and to maintaining the present friendly feelings of the Blackfeet
Indians. A copy of his instructions is herewith enclosed.
From the post established at St. Mary's, as announced in my letter of the 8th instant, I
expect the most valu~ble results, not only as illustrating the meteorology of the region west of
the mountains, but in knowledge of the several passes by actual survey made before operations
are resumed in the spring.
Lieutenant Saxton left New York on the 5th of May, and, taking the Isthmus route, arrived
in San Francisc<? on the .1 st of June. During the time he remained, delayed by procuring an
outfit for his journey to the Flathead village, intelligent gentlemen pronounced his undertaking
difficult, and indeed impracticable, from the hostility of the Indians, and the character of the
country. He had intended to accomplish his labors with a small party of from four to six men.
Not able to discourage him, they advised him to enlarge his force, and be attended with an
escort. On the 27th of June he reached the Columbia barracks, and proceeded to organize his
party and prepare his train. The most experienced and intelligent men there, including Governor P. S. Ogden, chief factor of the Hudson's Bay Company, discouraged his efforts, and
predicted his entire failure of getting through this season in consequence of the bad country
towards the mountains. Upon the urgent persuasion of these gentlemen, Lieutenant Saxton
resolved, in carrying out his instructions, to take a larger party than originally contemplated.
On the 1st of July Lieutenant Saxton sent forward Lieutenant Arnold, 3d artillery, with the
greater portion of the men and provi ions to the Dalles, remaining at Columbia barracks. to
complete his arrangements. On the 18th of July the organization of this party was perfected,
and he started for the mountains, his force consisting of Lieutenant Saxton, 4th artillery) in
command; Lieutenant Richard Arnold, 3d artillery, astronomer; Mr. Lyman Arnold, his
a si tant; Lieutenant Macfeely and eighteen soldiers, of the 4th infantry, as an escort; Mr. D.
. Hoyt, a sistant quarterma ter' department; one packmaster, one assistant packmaster,
twenty-three packers, an two herders.
Lieutenant axto encountered many ob tacle on his march which were calculated to deter
a man f lc · ener y an force of character. The whole of one day he was eros ing a sandy
t a m ·rat re of 15 ° ahren eit. On reaching the Pend d' Oreille lake,
e r , the an
the up lies were all rrie aero s in canoes) an , hen over, they discovered that the prairie
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had been burnt for a great distance. The crossing of the burnt prairie and timber occupied four
days during which Lieutenant Saxton lost several of his horses, and every man advised his
retu:n. False reports as to the intention of the expedition had been circulated among the
Indian tribes through whose country Lieutenant Saxton had to pass. They manifested much
su 5picion; but meeting Lieutenant Saxton, who had a talk with them, their doubts gradually
vanished, and they became steadfast friends. He told them that we were their friends, that
our objects were peaceable, and that among the highest of our duties was that of bearing the ·
friendly messages of the Great Father at Washington to his children, and, attesting his kindly
feelings by a few presents, he soon established friendly relations.
From this time to reaching the St. Mary's village, he found them ever willing to assist him.
At each stream crossed, they were present with their canoes; and one instance occurred where,
after assisting Lieutenant Saxton's party over, they sent on to him, requesting him to fix the
rate they should hereafter receive for ferrying over other white men.
·
They reached the St.· Mary's village on the 28th of August, after encountering such obstacles
as are common to mountainous countries, obliged to cut their way through dense forests of
mountain timber.
At this point Lieutenant Saxton placed his provisions in depot, leaving them in charge of
Lieutenant Arnold and four men; sent Lieutenant Macfeely, with all the soldiers and quartermaster's employes whose services could be dispensed with_, back to Vancouver, by another route;
and, with Mr. Hoyt, his assistant, eight soldiers_, eight packers, and an Indian guide, came
across the Rocky mountains by the Blackfeet Pass, and joined me at Fort Benton. It is proper
here to add, that much dread appeared to exist in regard to tb.e Blackfeet Indians, and Lieutenant Saxton's guide, Antoine, an excellent man, would not come farther than the St.
Mary's village unless the party numbered twenty men. It was his intention to bring but
four men across the mountain to Fort Benton, but he was thus compelled to bring an escort.
Lieutenant ~axton followed up the Columbia as far as W allah-Wallah; crossed Lewis fork of
the Columbia forty miles from its junction with the latter stream; thence crossed the Spokane
to Clark's fork; crossing Clark's fork near the outlet of Kalispellake, continued along the
northen shore of Lake Kalispel, and up the valley of Saint Mary's fork of the Bitter Root to
the Flathead village.
Lieutenant Saxton reports the route he followed from the Dalles to this place as practicable
for a railroad, the Rocky mountains offering no obstacle to its construction, and furnishing
an almost inexhaustible supply of timber and other building materials. At the place where he
crossed, the elevation is nearly three thousand feet less than the South Pass.
He found the country east of Kalispellake deserted by the Indians, from fear of the Blackfeet. .The universal opinion in regard to the viciousness and disposition to plunder of these
Indians, keeps the whole country in terror during the summer season. The two Messrs. Owen,
who for several years have been engaged in raising stock at the St. Mary'~ village, were met
on their way to the Pacific coast, deeming it no longer safe to remain.
As good a map and barometric profile of the route as their rapid march and their limited
means would allow, was made by Lieutenant Saxton's party.
I might add that the establishment of a depot at the St. Mary's village, with plenty of fat
oxen, and the depot for which Lieutenant Saxton made especial provision at the head of Pend
d'Oreille lake, where Governor P. S. Ogden has had collected an abundance of cattle for our
supply~ are facts the knowledge of which enables us to work much later, and secures us much
from providing a great amount of transportation.
He has, in addition to the supply of provisions, left at St. Mary's sixty-three animals, which
on our arrival will be in fine condition. My train moved forward with strong animals, fit for
the service, after leaving at this post some nineteen feeble animals, which could not probably
have stood the journey across the mountains, but should the survey be continued another year,
will then be in good condition.
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On the junction of Lieutenants Donelson and Mullan's parties with the party at St. Mary's,
leaving at that post for the winter the animals unable to proceed, I shall have sufficient transportation to mount well every member of the survey, and with good packs be ~ble to push fQrward, making forced marches of thirty-five and forty miles per day, if the season compels us
to move so rapidly.
The unexpected arrival of Lieutenant Saxton with the information he has brought, changes,
in several respects, my plans announced in letters written at this point on the 8th of September,
and sent forward by Dr. Evans, who left on the lOth with packs for Oregon, and will connect
with the mails to the Atlantic States some fortnight earlier than myself. I cannot do better at
this time than enclo~e those copies, and make them part of this letter. I apprehend, however,
that this will reach you before they possibly can.
In those letters I have briefly referred to our progress up to this point, and have frankly
given a statement of the balance of the allotment of the appropriation for the survey intrusted
to my charge. By the middle of October that will have been exhausted, and I .have sent my
estimates of what I regard actually necessary to continue the survey. I must refer you to Lieutenant Saxton in person for much valuable information in connexion with our work-its progress,
and its certainty of success. I must earnestly recommend the appropriation, at an early date
in the session, of one hundred and fifty thousand dollars, to continue all the surveys for the
fiscal year ending June 30, 1854; and, should they make such appropriation, forty·thousand
as the allotment for this su~vey. The inforrpation brought by Lieutenant Saxton is of so important a character that I have thought it advisable to send him to Washington city to prepare
his report, and communicate in person with the departments. He will be accompanied by Mr.
D. S. Hoyt, his assistant in the quartermaster's department, and Sergeant Collins, of the
detachment of sapperB and miners, who will assist him in his office work.
I have concluded to send back from this point four non-commissioned officers and thirteen
dragoons, whose services are no longer required, and they have been placed in charge of Lieutenant Saxton. - Four discharged quartermaster's employes, who crossed the mountains with
him, and three of my party who desired to be relieved from duty at this place, also go down
the river to St. Louis. Sergeant Collins, who has been connected with the main party, has
been unable to cross the mounta.ins, in consequence of a severe attack of dysentery. Too much
cannot be said in commendation of his merits since his connexion with the party. Lieutenant
Donelson, in his report of the survey of the Missouri, notices his efficient service, and since his
connexion with the main party as assistant topographer he has performed his duties admirably.
.
Of Mr. D. S. Hoyt, connected with Lieutenant Saxton as his assistant; I would merely say,
that Lieutenant Saxton speaks of his labors as being in the highest degree satisfactory. He
and Sergeant Collins are detailed for office duty with Lieutenant Saxton in assisting in the preparation of his report, and in resuming the survey next year. The following is a statement of
the results already accomplished, those which will be gained during the remainder of the season
and in the winter, and those which may be expected from the continuance of the survey, from
the resumption of operations in the spring to the close of the next fiscal year.
RE ULTS ALREADY ACCOMPLISIIED •.

. 1 .. A. line drawn from the Dalle of the Columbia to the head of navigation of the Missis~
Slppl.
2. The a c rtainm nt that Ca otte's Pass, in the Rocky mountains, is nearly 3,000 feet below
the
th P . , an i. a mu h better route, b th in ummer and in winter.
· · That hi a. c
ct by th lat au b tween the 1ilk and Missouri rivers, rising gently
t the
' ." fr m ' rt enton, an y t e v lley of the t. Mary's and other valleys,
m1le along the ·ester a e of the ocky mountains, with the several known
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practicable lines from the Mississippi river north of the Missouri, and with at least one practicable route to the Columbia.
.
4. That the routes north of the Missouri will connect with the Missouri at the mouth of the
yellowstone and at the falls by easily constructed and short spur roads.
5. That the Missouri is navigable at all seasons, when not obstructed by ice) for some distance
above Fort Union, and is believed to be navigable to the falls for steamers drawing 18 inches
of water.
6. That east of the Yellowstone, all the roads must pass over the broad plateau of the Bois
de Sioux and the valley of the Mouse river.
.
7. That roads may be run over the Bois de.Sioux from several points on the Mississippi.
8. That at least two good routes can connect the Bois de Sioux with the Mouse River valleyone in the direction of Dead Colt Hillock, on the general route pursued by Lieutenant Grover,
and one on the general route pursued by the main party crossing the Cheyenne river. These
routes meet on the entrance into the Mouse River valley.
9. That the Milk river route affords extraordinary facilities for a railroad connecting with
all the passes, and -that a route can be pursued between the Milk and Missouri rivers, running
near Fort Benton and the falls, and naturally connecting with Cadotte's Pass.
10. That a natural valley, called the Grand Coulee, connecting the routes between the mouth
of the Yellowstone and the mountains with the Mouse River valley, and that the passage of
the Coteau du Missouri is of easy grade.
11. That by a deflection from Cadotte's Pass along the valley of the St. Mary's river, a road
can be made to Clark's fork of the Columbia, and by a somewhat circuitous route, and with
expensive side cutting, can be extended to the head of navigation of the Columbia.
WORK TO BE DONE DURING THE FALL AND WINTER.

1. The route pursued by Lieutenant Saxton to be carefully examined by the estimating engineers, to collect the data· for estimating the cost of the road. The profile to be tested by additional barometrical observations, and additional observations to be made for latitude and longitude. The line to be straightened and improved by side reconnaissance.
2. The survey of the Missouri to be continued to the falls, to determine its navigability for
steamers, and the cost of removing the obstructions, to secure a greater depth of six to twelve
inches.
3. A pass to be searched for in the Bitter Root range, and a route to be explored from Cadotte's
Pass along tp.e Little Salmon river to Wallah-Wallah, to connect with the survey already made
by Captain McClellan, in laying out the military road from Wallah-Wallah to Nisqually.
4. A route to be examined from Cadotte's Pass by the Mission of St. Joseph, and passing over
a somewhat difficult portion of the Bitter Root range, but much used by the Indians and halfbreeds in passing from the mountains to Wallah-Wallah.
5. A detached party under Lieutenant Arnold to leave the main party operating on Lieutenant Saxton's line, and move to and beyond Fort Colville to the Cascade mountains, and thence
along the eastern base to the line of the military road, to open a communication witli Captain
McClellan, and connect the surveys to the Columbia with the passes explored by him in that
.
range.
6. Winter posts at Fort Benton and St. Mary's, under the charge of Mr. Doty and Lieutenant
Mullan, to make meteorological and magnetic observations, surveys of the country along the
base of the mountains, and into the entrance of the several passes, to collect information as to
these passes from guides and Indians, in readiness for operations in the spring. In addition to
which, attention to be given to collections and to the Indian tribes.
7. The survey of the mountain passes in winter by Lieutenant Grover, going with a dog
train. over all the ranges from Fort Benton to Puget sound.
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8. Such observations as to the navigability of the Columbia as may be practicable at this late
season.
, 9. Moving the main party to Puget sound over the pass found by Captain McClellan to be
the best.
10. Meteorological posts at Wallah-Wallah, at Olympia, and possibly at Fort Colville.
11. Office work at Olympia, preparing the report.

WORK PROPOSED FROM THE RESUMPTION OF OPERA.TIONS IN THE SPRING TO THE CLOSE OF THE
NEXT FiSCAL YEAR.

1. Careful explorations of the Marias Pass of the Rocky mountains, and such other passes as
from information acquired on the resumption of the survey shall come into competition with that
at Cadotte's Pass.
2. The completion of the exploration of the Bitter Root and Cascade ranges, it being scarcely
practicable to accomplish it the present season.
3. Instrumental surveys of the passes in all three ranges found by _exploration to be the best.
4. These passes to be connected by reconnaissance in the best practicable manner.
5. The best pass in the Rocky mountain£ to be connected with the best crossing of the Mississippi, by a review of the whole line by a small party under the charge of a competent estimating
civil engineer, regard being had to questions of supply and modes of construction; spur roads to
the Missouri and a connexion with Lake Superior and the roads leading eastward from the
Mis.sissippi.
6. The careful survey of the Columbia river, to determine to what extent it can be made useful in transporting supplies, &c., for the construction of the road.
7. Examinations in relation to connecting the most practicable route· with Oregon and California.
8. Re-continuance of the meteorological posts.
9. Information to be .collected as to emigrant routes, wagon roads, and country adapted to
settlement.
I append to this reP.ort copies of all the orders since leaving Camp Pierce, and copies of all
the important instructions since leaving .Fort Union. Toose papers will, in connexion with
this communication, give as full a report of the present state of the exploration as my limited
time will allow.
1. Copies of my three letters to the department of the · 8th of September, forwarded by Dr.
Evans, and which will not probably reach Washington till after this communication is received.
They give a bird's-eye view of operations; state that the survey fund will probably be exhausted
in October; state my determination to continue the survey, and organize a small but efficient
winter force, in readiness to resume operations in the spring, and urge the recommending
Congress to pass in the deficiency bill an appropriatjon of $40,000 to continue the work the
remainder of the present fiscal year. They ask that the $10,000 now in the treasury, of the
sum allotted from the appropriation to the survey of this route, and such other sums as may be
applied to it from other appropriations, may be drawn from the treasury and be placed on
deposit witb. tb.e Treasurer, subject to my order. The only modification I now mak-e of these
views is, tb.at I would recommend urging Congress to pass an appropriation of $150,000 to
continue all these great rat'lt·oad explorations during the remainder of the present fisqal year, and
t he arne amount in tb.e general appropriation bills for the next fiscal year.
2.
PY of my r er .,. o. 1 , (marked o. 4,) i ued on the arrival of Lieutenant Saxton at
ort e ton.
py f m y in tructi n
r ver, (marked No. 5,) directing him to recona otte'
ieutenant , axton had arrived at Fort Benton, and
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directing him, on completing his mission, to return to Fort Benton, to complete the survey of
the Missouri, and pass with a dog train over the mountains in the winter.
4. Copy of my instructions to Lieutenant Mullan) (marked No. 6,) directing him to repair to
the Flathead camps, on the Muscle Shell river, and from that point to survey a route to St.
Mary's through one of the passes leading from the forks of the Missouri.
5. Copies of three letters of instructions to Lieutenant Donelson, (marked _7, 8, and 9,) the
two former based on continuing the exploration with wagons, and providing for the exploration
of the Marias Pass by :Th1r. Lander, and the third changing the train from wagons to packs, and
deferring to another season tlie exploration of the Marias Pass.
6. Copy of my instructions to Lieutenant Saxton, (marked No. 10,) directing him to take
charge of the returned men, and to repair to Washington to prepare his report and give information to the department, &c.
7. Copy of my instructions to Mr. Doty, (marked No. 11,) placing him in charge of the
meteorological and supply post at this point.
8. Copy of my General Drder No. 11, (marked No. 12,) abandoning two lines of operations
from Big Muddy river, and returning thanks to the men for their previous services.
9. All the remaining orders issued by myself or Lieutenant Donelson in connexion with the
main party, viz: Orders No. 10, No. 12 to No. 17, and marked consecutively to 27. ·
10. Copy of camp regulations-(No. 28.)
·
11. Copy of my letter to Captain Gardiner, June 30, (No. 29,) relieving him from duty in
consequence of ill health, and stating that I would assume the duties of quartermaster and commissary.
I am, sir, very respectfully, your most obedient servant,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Expedition.
Hon. JEFFERSON DAVIS,
Secretary of War, Washington, D. 0.

No.4.
[ORDER No.

18.]
NORTHERN pACIFIC RAILROAD EXPLORATION AND SuRVEY,

Camp Dobbin, near Fort Benton, September 15, 1853.
The chief of the expedition congratulates Lieutenant Saxton and his party upon their safe
arrival at Fort Benton) from the mouth of the Columbia. For indomitable energy, sound
judgment, and the most crowning accomplishment, Lieutenant Saxton has the thanks of all his
associates, and deserves honorable mention at the hands of all men who seek to advance the
honor and renown of their country.
Lieutenant Grover) in command of the advance party to open a communication with the
parties west of the mountains, and who met Lieutenant Saxton near the dividing ridge, also
receives the thanks and congratulations of his associates in the great .work now so ripe for
success.
Daylight now breaks through the struggles of three months.
On the 8th of June the supply-train left Camp Pierce, on Lake Amelia, and on the 8th of
September the parties from the Mississippi and the Pacific shook hands across the continent.
The pass of the Rocky mountains is found to be more than one thousand feet below the South
Pass, and is not only practicable, but expressly made to our hands for the great northern
railroad.
ISAAC I. STEVENS,
Gover1wr of Washington Territory, in Command of Exploration.

5/
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No.5.
FORT BENTON, UPPER MISSOURI,
September 5, 1853.
DEAR SIR: With a select party of seven men and sixteen animals, you are assigned to the
duty of reconnoitring the Blackfoot trail to the St. Mary's village, and of the route from that
point to the Kootenaies post. You will then return to this point and make the survey of the
upper Missouri, from the Falls, to connect with Lieutenant Donelson's survey, which extended
some distance above Fort Union. You will then return from Fort Union, and reconnoitre the
country between the l\:1ilk and Missouri rivers. At Fort Benton you will get up a dog train
ancl cross the mountains in the winter, make the best of your way to Puget sound, and report
to me at Olympia.
In the reconnai~sa,nce to the St. Mary's village observe carefully camping grounds, the general
practicability of the route for wagons, the particular difficulties, and how they are to be overcome, and send back by two of your voyageurs, H. Beaubien and Cadotte, a report in relation to
the same-instructing them to deliver the report to myself or the officer in charge of the main
train. Also give information as to whether a depot has been established by Lieutenant Saxton
at the Fl~thead village, and the provisions and animals in store there.
The object in going to the Kootenaies post is two-fold: First, to open the communication with
Captain :McClellan; and seconc1, to open a connexion with the Hudson's Bay posts, in order to
draw upon them for supplies for the prosecution of the survey west of the mountains, in the
event Lieutenant Saxton has failed to establish a depot at the St ..Mary's village.
Upon your return I shall be able to give some general instructions in relation to the survey
of the Missouri and the remaining work assigned to you.
It is important that I should meet . Captain McClellan at the St. Mary's village, about the
25th of September. If practicable, get word to him to this effect.
Truly yours,
ISAAC I. STEVENS,
Governor of Washington Territory, in Command of Exploration.
Lieut. C. GROVER,
4th Artillery, U. S. Army, Fort Benton, Upper Missouri.
After the above letter was writtenNoTE.-Very full verbal instructions were given to Lieutenant Grover, that should he meet
Lieutenant Saxton, either on the way or at St. Mary's, to return immediately and apprize me
of such fact. In case Lieutenant Saxton had not established the depot at St. Mary's, he was to
push forward to the Kootenaies post, and from that point fit out, by the assistance of the Hudson' s Bay Company, an express with a note to Captain McClellan, asking him·, if practicable, to
meet me on the 25th September, at the village of St. Mary's. After which Lieutenant Grover
was to return at once to Fort Benton.

No.6.
FORT BENTON, UPPER MISSOURI,
September 8, 1853.
DEAR ,IR: '\Vith a select arty, consi ting of the Piegan guide, (the White Crane,) Mr. Rose,
Ir. Burr, an two vo ·ageur , you will vi it he lathead camp, on the Mu cle hell river,
a ut one hun lre mile.. · uth of t is lace ; and procuring the mo t intelligent and reliable
1 thea guile. , ·o will m ke your way t o th e t. Mary' s village, exploring the best pa ·s to
that int fr
th h dwat r f the li , o ri riv r.
ou will collect every po ible informromin nt lanc1- ark , n.n 1 charact ri tic £ atures of country;
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noting particularly the general quality of the soil, the forest trees, grasses, quality of water,
and practicability of the route for the passage of wagon trains. vVith the barometer you will
make the best profile the time will allow of the route you pass over, and such facts as your
limited means will allow, as to the feasibility of the route for a railroad.
But tl1 e great duty which I place in your hands, is to carry from me a message of the Great
Fath r to the Flatheads. Assure them that the Great Father appreciates their services and
under tands their merits; that he will hereafter protect them from the incursions of the Blackfeet and other Indians east of the mountains, and make them live as friends; that he will send
'
to them,
each year, certain articles which they most need; and that a faithful and intelligent
agent shall live among them.
·
Speak of your own duties) and of your occupation of the St. Mary's post. I want to meet the
prominent Flathead chiefs and braves at the · St. Mary's village, at the close of the present
month; and I rely on your energy and tact to induce them to accompany you to that point.
It is my determination to bring the tribes north of the Missouri) and tl~ose west of the mountains, into a general council at this point next year, and to make a lasting peace between all
the tribes of Indians not included in previous arrangements. Dwell on this in the Flathead
camp.
You understand well the general character of the Flatheads, the best Indians of the mountaim:: or the plains. Honest, brave, docile, they need only encouragement to become good citizens. They are Christians; and we are assured by the good Father De Smet that they live
up to the Christian code.
Dwell on the good Father, and say that his words in their favor have reached the Great Father
and made all good men their friends.
I want to build up anew the village of St. Mary's. Let the Flatheads understand I am their
friend-one who will join hands with former friends for their good. No labors will be more
sweet than those which will enable me to place in permanent homes, in that beautiful valley,
these interesting children of the mountains.
Truly yours,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of ExploTation.
Lieut. J. MuLLAN, JR.,
1st Artillery, United States Army.

No. 7.
FoRT BENTON, September 7, 1853.
DEAR DoNELSON: I am satisfied you should take the advance with the odometer party, a barometer, a sextant, two wagons, twenty to twenty-five men, and examine carefully the approaches
to Cadotte's Pass. The country, and particularly the river crossings, the plateau east of the
Teton to the Missouri, and from the same plateau to the plateau between the Sun river and
the next considerable tributary of the Missouri, will especially require careful examination. On
leaving the Sun river to reach the base of the first dividing ridge, several streams are crossed, and
it is probable a wide range of country should be taken. It is probable you will be obliged to
halt every alternate day in order to do the side work. The detached parties for this work should
not exceed three men. Two will often be sufficient.
The whole train will reach you by the time you are at the base·of the first dividing ridge,
and then the . advanced party must be turned into a pioneer party to remove obstructions.
Whatever reports are sent to me, I am now determined to push a wagon train through; nor
shall a mule be packed, except for side work, till we reach the poirit where we are compelled to
unload our wagons.
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It is impossible to give more definite instructions than those indicated in my letter of day
before yesterday, and given in this note. Much is left, of necessity, to the judgment of the
officers charged with the work. It involves a constant exercise of judgment and a careful
study of every new fact. The country is not known except in a general way; but enough
is known to say that the approaches to Cadotte's Pass must be over a large space of country,
and the examinations must be such that the main features shall be given with accuracy.
When Mr. Tinkham gets in, he can at once join you, giving to the region you pass over in
advance a careful examination for facts and general views of construction. With his work, and
that of lVIr. Lander and Lieut. Grover, the connexion from Milk River valley with your work
will be complete.
1 wish you to throw yourself into this work with your whole force. It is important that not a
day should be lost.
As regards Lieutenant Mullan, unless his services are indispensable, he should go to the Flathead camp, reaching St . Mary's village by a new and more southern pass. The force placed at
,his disposal must of necessity be small. Including one Indian (Piegan) and Mr. Rose, (Mr.
Culbertson's storekeeper) I cannot assign more than two men. Yet it must be certain that he
can be spared from the magnetic observations and from the main train. He will, at all events,
find his field on reaching the St. Mary's village.
You must go in advance, and if possible to-morrow. The main train should move not longer
than four days after you. It will consist of twelve mule wagons, not loaded more than 1,200
pounds each.
I shall push all my busine~:;s through to-day, and have not the time to consult I desire. When
you come in, and come early, have your programme complete for the advance party, and I will
decide at once.

*

*

*

*

*

*

*

*

*

*

*

[Here follow some unimportant paragraphs, relating to duty for next day, &c.]
Truly yours,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Exploration.

No.8.
FORT BENTON, UPPER MISSOURI,

September 7, 1853.
Sm: You are placed in charge of the survey of the railroad route from this point through
Cadotte's Pass to the St. Mary's village, and your force will consist of the odometer party, in
charge of Mr. Lambert, assisted by Sergeant Collins ; the astronomical party, in charge of Mr.
Stevens, assisted by Sapper Roach ; the magnetic party, in charge of Mr. Doty, assisted by
Sapper Wilson; Dr. SuckJ.ey, the surgeon and naturalist of the expedition, assisted by Sapper
Horner ; the meteorological party, in charge of Mr. Moffett, assisted by Mr. Burr and the trained
sappers of your detachment; Mr. Tinkham, estimating engineer; Mr. Osgood, the disbursing
q_uarterma ter and commissary agent and acting quartermaster and commissary of the party,
and e pecially in charge of the baggage and supply train, with Sergeant Higgins, Corporals
Coster, imp on, and Pier on, a i tant wagon and pack-masters; Sergeant Lindner in command
of dragoon , orporal au er with the mountain howitzer, and fourteen non-commissioned
officer and men of the ragoon detachment; r. French an Mr. Morgan, artificers ; Bas hall,
the lack
ckl ack, a ll r, and twenty- even quartermaster' employes, &c.
c p r y, o . i ing of the odometer party, the estimating engineer,
n
hall ha"" r un l from i reconnai sance of he Three Buttes;) and Jifr. Adams,
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assistant artist; an assistant from the meteorological party, a small detachment of dragoons,
with the neces ary employes of the quartermaster's department, two wagons, rations for fifteen
days, will move forward at once towards Cadotte's Pass, moving slowly, covering the ground
with o-reat care from the dividing ridge eal:lt of the .Big Teton to the Missouri river, and includi:g a rapid reconnaissance of the falls of the l\Essouri river.
The approaches to Cadotte's Pass must be examined with care, and full information gained as
to river crossings and side approaches. The space to be covered, at first large, will undoubtedly
narrow towards the entrance to the pass. Advantage must be taken of hills to gain views of
country. Small detached parties of one, two, or at most three men, must be thrown out for
purposes of reconnaissance. In the pass the lateral valleys and passes should be examined to
the extent of the force at your disposal. More definite instructions canno~ be given. The
field will open and the right methods will be suggested as you advance. Much must be left, of
necessity, to your own judgment. I refer you, in relation to this matter, to my letter of this
morning, which will be considered as a portion of these instructions, and in which my .views are
given as to the method of conducting operations.
·
.
For information as to the details of the work, I refer you to my printed instructions, to the
written instructions addressed to and in possession of the chiefs of parties, and to the methods
actually in use since your connexion with the main party.
The supply and baggage train will move forward on the 11th or 12th instant, in charge of
Mr. Osgood, and the marches will be so arranged between the two portions of the command,
as that the whole shall be brought together at the foot of the first dividing ridge, and where
the greatest obstructions to the passage of wagons are said to be found. All the baggage will
be carried in wagons, and the train will consist of twelve mule teams and one ox-wagon.
On reaching .the point where serious difficulties may occur to the passage of wagons, an efficient pioneer party should be organized, kept well ahead to remove obstructions, and prepare
for the passage of the train. Ample supplies of rope and tackle should be provided. You are
instructed to direct your energies to the passage of the train, though not to in;olve serious
detriment to the prosecution of the survey. All the pack-saddles will be taken along to provide for the possible necessity of abandoning the wagons. The wagons will not, however, be
abandoned without my direct order, and you are authorized, when, in your judgment, the task
of pushing through the wagon train shall endanger the operations of the survey, to ma~e a report
in writing to me to that effect, and to turn over the train to Mr. Osgood, taking the rations .
necessary for reaching the St. Mary's village, and leaving to. me the responsibility of deciding
upon the question of continuing the effort to get the train to the St. Mary's. In drawing
rations, however, you will leave with the train at least double the amount taken for the party
you may organize under your immediate charge for the survey. I cannot authorize, however,
the separation of the party, and placing the entire responsibility of the train with Mr.
Osgood, without your written report, referred to above, addressed to me, and placed in his
hands. That report will authorize Mr. Osgood to take such measures for the care of the train
and animals as, in his judgment, may be necessary.
On reaching the St. Mary's village, you will rest your animals and await my arrival-conforming, however, to instructions you may receive from Captain McClellan. It is probable that
Lieutenant Mullan may reach that point not long after your arrival, bringing excellent Flathead guides, acquainted with the several passes to the Hudson's Bay posts on the Columbia
river) and to ]fort Hall. No time should be lost in gaining every possible information as to
routes. In case of a depot not having been established at the St. Mary's village by Lieutenant
Saxton, Dr. Evans, the geologist of the expedition, has instructions to bring up supplies from
the Dalles for the service of the parties that may operate from the St. Mary's village.
It is my intention to establish at the St. Mary's village a winter post in charge of Lieutenant
Mullan, to operate in the passes of the mountains till driven out by snow, and then to explorG
the lateral valleys and passes. Its establishment is essential to secure success to the contem-
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plated survey, by Lieut~nant Grover, of Cadotte's Pass, with a dog train, in the month ·of
January.
Lieutenant Grover has already preceded you to reconnoitre the pass, and to open a communication with Captain McClellan. On reaching Medicine river, you may expect to meet his
express, consisting of Cadotte and H. Beaubien, with a letter to me, giving information as to
camps, water; difficulties of the route, and as to the arrival of I . ieutenant Saxton at St. Mary's.
This you will open and copy, and will then send the express forward with it to the supply
train, and thence to meet n1e.
Should Lieutenant Grover meet you on his return, before you reach St. l\1ary's, you will
furnish him with such 1nen as he may select for his winter's work, not exceeding eight in his
whole party, and render such assistance ·as he may require on his way to Fqrt Benton.
The most vigilant attention must be given to issues of provisions, and only half rations of
hard bread and flour will be allowed when fresh meat is in abundance. This rule will apply to
the gentlemen as well as men of the party. Single rations of sugar and coffee only can be
allowed, except on extraordinary occasions.
I need not enlarge upon the necessity of care of animals, and keeping daily reports; as it is
already well understood by you, and has been made the occasion of issuing an excellent order.
The scientific parties left behind will all move with the supply train. It is my expectation
to return from the Piegan camp about the 18th instant; to move from Fort Benton not later
than the 20th, and to reach the St. Mary's valley by the close of the month.
Yours, -&c.,
ISAAC I. STEVENS,
Governor of Washington Territory, in Command of Exploration.
Lieutenant A. J. DoNELSON,
Corps of Engineers.

No.9.
NORTHERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,
Camp Dobbin, near Fort Benton, September 14, 1853.
DEAR SIR: The arrival of Lieutenant Saxton, with information of the establishment of the '
St. Mary's post, of the practicability of Cadotte's Pass, and of the route pursued by him for a
railroad, but with the information that the Bitter Root range of mountains cannot with certainty be crossed after the 20th of October, makes it necessary to use all possible despatch in
crossing the Rocky range, and getting the exploring parties at work on their general routes
westward to the Columbia.
The survey of the Marias Pass will be deferred until next year. Mr. Lander's party, assigned to this duty, have been directed to report to you. The whole party will move through
the pass under your direction, with pack-train. Two efficient parties, under the associate engineers, Messrs. Lander and Tinkham, will get in side-work, and make the necessary estimates.
Mr. Graham will report to you for astronomical duty, and Mr. Bixby to Mr. I . am bert, in charge
of tb.e odometer party, for running the base-line. A.ll the dragoons, except Sergeant Lindner,
Corporals Coster and Rummell, will be ordered to report to Lieutenant Saxton. Mr. Doty will
be directed to report to me with Corporal Coster, and will occupy Fort Benton as a meteorological an supply post. A.n observer may be kept at Fort Union. The two Osbornes, the
black mith and sa dler, will al o report to Lieutenant axton.
r. teven will report to me with the portable tran it, and the necessary astronomical intrument , £ r pecial ty. \1 hen your train is in readiness to move all the stores and baggood, who will report' to me for his duties, in
gage left behin will be urne ov r to r.
c nn ~i. n '·i h ll the artie , a the di · ur ing, quarterma ter, and commissary agent of the
·xp 1h n.
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You will press on, carrying out my instructions of the 8th instant, with all your vigor, a,nd
reach Saint Mary's at the earliest practicable moment. If I do not arrive within three days,
organize your parties to explore, and survey routes to the Columbia, directing more especially
towards and beyond Fort Colville, to meet Captain McClellan, and establish the Saint Mary's
post under Lieutenant 1\fullan, with a force of ten to twenty, consisting of the seven soldiers of
the 4th infantry, and such employes and voyageurs of the original party, operating from the
Mississippi, as may consent to remain with their present pay, and of an experienced meteorologist, and, if practicable, a good topographer. Lieutenant Mullan has had verbal instructions
from me as to his duties, and you· will, on conference with him, have all the information to enable you to give the necessary written instructions.
I shall endeavor to leave this place in six days, and hope to reach St. J\1ary's within three
days after your arrival.
Yours, truly,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Exploration.
Lieutenant A. J. DoNELSON,
Corps of Engineers.

No. 10.
NORTHERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,
Fort Benton, Septernber 19, 1853.
DEAR SrR: You are instructed to take charge of the enlisted men who have reported to you
to be returned from this point, and, with the keel- boat which has been purchased on account of
the quartermaster's department, proceed down the Missouri with the greatest possible despatch,
in execution of the following duties:
First. To return the enlisted men to their appropriate army service, either at Fort Leavenworth or at St. Louis, as may be deemed by you the more advisable; and in like manner to discharge and pay off the employes of the quartermaster's department-affording, however, to all
who may desire it, transportation to St. Louis.
Second. To turn over the keel-boat for the service of the quartermaster's department at Fort
Leavenworth, or dispose of the same by sale, as the public interest may require.
Third. To proceed to Washington, organize your office force, which will consist of your assistant in the quartermaster's department, ~Ir. Hoyt and Sergeant Collins, of the detachment
of sappers and miners. This report you are requested to prepare with great care, and to send
it at the earliest possible period to me at Olympia; at the same time you will send a copy of
it in my name to the Secretary of War.
It is suggested that in this report you give in separate chapters the results of your observations in botany, natural history, and geology, and you are requested not only to report, in great
detail, your experience with the Indians, but to enter fully into the several questions of Indian
policy, especially those relating to their being reclaimed from a wandering life to permanent
homes.
Fourth. Sergeant Collins, of the detachment of sappers and miners, is assigned to duty as an
assistant in the work, and on resuming the survey ; and yoU: are authorized to c.ontinue Mr.
Hoyt in the service of the expedition for the same purpose.
Fifth. One of your most important duties in Washington will be to afford information to the
departments and to Congress as to this hitherto .unexplored region of country, and to show
how the interests and the honor of the country require the continuance of three great geographical explorations.
Sixth. You have had opportunities to observe the Indian tribes, and your experience, in con-
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nexion with that gained by our parties moving westward from the Mississippi, has established
in all our minds the conviction that a council should be held next year at this point, to enter
into a treaty with all the Indians north of the Missouri not included in existing arrangements,
and those immediately west of the mountains, providing that hereafter they should cease warring
upon each other, and continue) for all time to come, the friends of the whites. The time is ripe
for such a consummation. I desire you to devote your energies to call the attention of the
department and of Congress to this subject. In a letter which I shall send by you to the Commissioner of the Indian Bureau, I shall urge that Congress be asked to appropriate money
early in the session to defray the expenses of this council, and that a steamer, applicable to the
service generally of the Indian bureau on the Missouri, be chartered or purchased to reach this
point.
Seventh. It is hoped that appropriations will also be made early in the session to continue
the survey) in which case you are requested to make the best practicable arrangements to reach
this point with the assistants, Mr. Hoyt and Sergeant Collins, now on duty with you, for the
purpose of exploring the region west. If appropriations be made early in the session for continuing the survey and for holding a council, it is believed that the best interests of the two
services would make it absolutely necessary to secure a steamer to insure efficiency to each. To
that end, much is expected from your experience and judgment.
Eighth. On teaching Puget sound, and ascertaining the condition of the work at the close of
the season, I shall senu more full instructions in relation to the place of continuing the survey
and the supplies, instruments, ancl assistance required to be brought to this point. . One thing
is certain: a letter from Washington addressing me that appropriations have been made, and
that a steamer will be placed .upon the river, will give me notice two weeks before it will be
necessary to leave Olympia for Fort Benton to meet it.
Ninth. Going down the 1Yiissouri, you will be able to collect many valuable facts in reference
to its general character, as to the steamer adapted to navigate it, as to depots for wood and the
best method of supplying them, and as to the probable time required to make the trip, both up
and down the river, which will add much to the value of your report.
Tenth. I shall, at the earliest practicable moment, submit a report on the navigability of the
Missouri, based on the surveys of Lieutenants Donelson and Grover, and your own observa..
tions; but should not this report be received before you have to act, I will express the opinion
that you can reach Fort Benton by the middle of June, leaving St. Louis early in May, with a
steamer drawing eighteen inches of water.
Eleventh. A.. Culbertson, special agent among the Blackfeet Indians, goes with you, under
instructions from me to repair to Was-hington as soon as his other arrangements will permit,
to urge the importance of entering, without delay, into treaty arrangements with these Indians
and those west of the mountains. His experience of twenty years among these Indians, and
his known force of character, will give great weight to his views. I expect that there will be
the most cordial co-operation between you in relation to these Indian questions. He knows
thoroughly the river, and will put his hand to the helm.
Twelfth. William Graham and Henry Beaubien, who have at this point, at their request,
been relieved from their connexion with the expedition, will accompany you, and be furnished
with transportation and subsistence to St. Louis.
Yours, &c.,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Exploration.
xT _-,
Lieut. Rcr"G
4th Artillery, Fort Benton.
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No. 11.
Instructions to James Doty, left in command of the meteorological and supply post of the Northern
Pacific Railroad E xpl01·ation _and Survey established at Fort Benton, September, 1853.
SIR: You are placed in command of the meteorological and supply post at Fort Benton.
orporal 0 ter, Sapper Lynt, and ;Hugh Robie, are placed under your command: Coster to
assi t in taking care of the property left at this post, Lynt to assist in observations, Robie as
cook and laborer.
Observations will be made with the barometers, thermometers, and hygrometer, three ti'mes
each day. The amount of rain will be determined by the river gauge. It is desirable to ascertain the general character of the winter: as, the depth and continuance of snow; time at which
the river is frozen; time of breaking up; floating ice; freshets, &c.
It is important that all opportrinities for oqservations of the Indian tribes in this vicinity
should be improved. Information is desired concerning their habits, customs and tradition;
the boundaries of their country; their wintering places, and their hunting-grounds in summer.
It is supposed that these Indians are often found upnn the California emigrant trail, and even
as far south as Taos, in New Mexico. Ascertain, if possible, whether their predatory excursions
have this rang~.
Topographical explorations may be made when practicable.
The winter trading posts of the American Fur Company" may be visited whenever the company's employes go there to trade during the winter, at which time much valuable information
may be acquired concerning the Indians and the general features of their country.
It is desirable to make collections in natural history, mineralogy and botany, and to keep a
full journal of all of interest that tr9.nspires.
You will remain in charge of this post until the 1st of July next, or until relieved by orders
from myself. I shall make every exertion to reach Fort Benton, via Puget sound, in June next.
I leave with you the printed instructions and a copy of the letter of the Commissioner of the·
Indian Bureau, authorizing me to enter into negotiations with all Indians north of the Missouri, not included in existing arrangements.
Very truly and respectfully,
. ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Ea:peditiott.
Mr. DoTY.

No. 12.
[ORDER

No. 11.]
NORTHERN pACIFIC RAILROAD EXPLORATION AND SURVEY,

.Camp Atchison, Mouth of Milk River, August 19, 1853.
The plan of continuing the survey to Fort Benton in two parties, determined upon at Fort
Union and announced in a letter to the Secretary of War, dated August 8, 1853, under the
respective directions of Lieutenants Donelson and Grover, having been abandoned at the junction
of the two camps on the west side of Big Muddy river,' the following arrangements are made,
adapted to the plan now in execution of moving in one line by Milk river:
i. Lieutenant Donelson is the executive officer of the expedition. Under the direction of
the chief of the expeditio;J?., he will exercise a general supervision on the march, and in camp
regulate ·the details of guards, supervise the inspection of arms, and see generally that the
orders of the chief of the e~pedition are executed. He will take general charge of all the
observations, connecting them with the odometer survey, the work of the reconnoitring
officers and that o~ the civil engineers, and will make a daily report in relation to this connexion, its character, scope, and completeness, and will, as the assistant of the chief of the
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expedition in cha~ge of the observations, submit such other reports, and give, in hi_s name, such
directions as may be required. Corporal Cunningham and Artificer Smith, of the engineer
detachment, are especially assigned to duty with Lieutenant Donelson.
2. Lieutenants Grover and Mullan are placed in charge. of the magnetic observations, and
Mr. Stevens is relieved therefrom. Daily observations of declination, dips, and intensity,
should be made whenever practicable. These observati<;ms, in importance a~d interest, are
secondary to none in the expedition, and from the joint labors of Lieutenants Grover and Mullan the best results are expected. Private Roach, of the engineer detachment, is assigned to
duty with these observations, as an aid. This opportunity must be avaiied of to acknowledge
the services of Mr. Stevens in this department.
3. Lieutenant Grover is also requested to make such astronomical observations as his time
and circumstances will admit of, in order to be ready to take charge personally of all observations on detached service, to which he at any moment may bE;) assigned. Much is expected from
his kno.wn energy, activity, and ability in all departments of the expedition. He is directed to
do such reconnoitring as may be compatible with his other duties, and, by examination of
guides and Indians, and . particularly by a free interchange of views with the civil engineers)
gain every possible infor~ation in reference to probable routes-reporting daily to the chief of
the expedition in relation thereto.
4. Mr. Stevens is continued on duty as the astronomer of the expedition. ·Great attention .
must be given to these observations, particularly those of lunar distances, and with the portable
transit. This instrument should be mounted as often as practicable, and it is believed that on
reaching Fort Benton, the longitude of that point, and the rates of the chronometers can by it
be determined with great accuracy.
Messrs. Doty and Graham are continued on duty in the astronomical department as assistants,
and thanks are returned to them for the efficient aid they have already rendered. · Mr. West is
especially commended for his great patience and fidelity in the performance of his duty, and,
with Private vVilson, of the engineer detachment, is also continued on duty as an aid.
5. The meteorological observations are continued in charge of Mr. Moffett, with Mr. Burr as
an assistant, and Artificers Davis and Lynt, and Private Broadwell, of the engineer detachment,
as aids. Mr. Moffet' s industry, perseverance, and success in overcoming many practical difficulties, and in faithfully making and recording a large number of observations, are acknowledged. In addition to faithfully assisting in the camp observations, Mr. Burr has, on detached
duty, shown ·a high spirit, and rendered efficient service.
6. The civil engineer party is placed on the following basis: Mr. Lander, with Mr. Evelyn
as assistant, is charged with the duty of taking large views of country, with collecting information in reference to supplies, the loca~ion of the road, and questions of transportation, and,
in connexion with data afforded by the odometer survey, and by detached parties, estimates and
reports upon the general construction and location of the road. In these duties Mr. Tinkham
will be associated with Mr. Lander~
Mr. Lambert is placed in charge of the odometer survey, with Sergeant Collins, of the engineer detachment, as assistant topographer, and Mr. Bixby to run the compass line. The civil
engineers and the topographer will make daily reports to the chief of the expedition.
7. The arti t and naturalist of the expedition will act under the immediate instructions of
the chief of the expedition, who may, however, communicate instructions through the senior
officer, Lieut~nant Donel on. The arne remarks will apply to the quartermaster and commisary agent of the expedition, :M:r.
good, who will al o, in relation to camps and marches, act
u~ er the imme iate directi n of the executive officer. Mr. Kendall is continued on duty,
w1 h 1r · · go d a gen ral a: i tant, and orporal Co ter of the dragoon detachment in the
'l f qu rterm . ~r ~n 1_c mi. ·ary dutie . 1:r. Adams,
'
' topoet< 1
who e ervices as assistant
grapher. fr m h ... 11 :1 1p11
rt ni n, bo h n he line of the odometer survey and on
rc · nn 1 ancc, ha ·c be 1 f 'r t val e, i a. signe t the artist as an a si tant. Private
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I orner, of the engineer detachment, is continued on duty with the naturalist, as an aid. The
service he ha rendered are entitled to notice .
. All matter petaining to Indians will be referred, in all cases where practicable, to the
chief of the expedition; and all persons are enjoined to carry out the mild, humane) but. firm
policy, a in tructed by those having charge of our Indian affairs. To this end reasonable
i ues of provisions will be made, and, under regulation, free access to camp will be permitted.
But all men are enjoined to be on their guard, and the general deportment of the camp should
be vigilant to prevent stampede of animals and the loss of single men.
The interpreters employed must be used in intercourse with the Indians, to guard against
misunderstanding, and that their real wants may be known. In the absence of the chief of
the expedition, reference must be had to Mr. Culbertson, special agent among the Blackfeet
Indians.
9. The chief or" the expedition cannot omit this opportunity to acknowledge the great services of Lieutenants Donelson and Grover: the former for his elaborate survey of the Missouri river to above Fort Union, and his reconnaissance of the country in the vicinity of Fort
Union, from the White Earth to the Big Muddy rivers. The survey of the Missouri, prosecuted
under great difficulties, was not only very complete, affording even the data for prosecuting
operations to make it more navigable, but was enriched with la..rge collections in geology and
natural history, and illustrated by characteristic views. The reconnaissance from the White
Earth to the Big Muddy was necessary to complete the work of the overland parties. In this
work the services of Lieutenant Mullan and Mr. Graham have· largely contributed, and their
services deserve special commendation. The services of Sergeant Collins, of the e~gineer
detachment, particularly in t-he topographical survey of the Missouri river, deserve notice;
they not only reflect credit on the company to which he belongs, but bespeak for him a career
of future usefulness.
Lieutenant Grover, deflecting from the course of · th~ main party at an early stage in its
march, and taking charge of a small detached party at a period when such serviee was considered one of peril, steadily contended with and overcame all obstacles and difficulties, and,
with the eye of an engineer marking out his course, reached Fort Union seven days-before the
main party. T?-e chief of the expedition would do injustice to his appreciation of Lieutenant
Grover's services if he failed to express his admiration ani respect for them. In this connexion ·
is noticed the valuable aid afforded to Lieutenant Grover by Mr. Evelyn, in charge of the train,
and Corporal Cunningham, of the sappers and miners, in charge of the odometer and compass
on that line. Their services are deserving of warm commendation.
The services of Lieutenant Mullan in relation to the survey of the Missouri, and the reconnaissance from the White Earth to the Big Muddy rivers, have been of the most marked
character, and entitle him to especial commendation. Particularly has he brought up the
meteorological observations to a proper standard, and taken charge of the collections. His
services in training assistants have been most valuable.
Mr. Graham, who had charge ~f the astronomical observations under direction of Lieutenant
D~nelson, deserves especial notice for his efficient services, rendered amidst many trying
difficulties. Acknowledgments are due to the civil engineers, Messrs. Lander and Tinkham:
Mr. Lander, for his examination and report on the crossing of the Mississippi, his reconnaissance of the Chey.enne valley, of the Dog's House, and of the Mouse river and the Coteau du
Missouri, and for the consummate judgment and great experience which he has brought to his
department of the work; and Mr. Tinkham, for the admirable compass line, connecting the
geographical positions; which he has run half across the continent, and for valuable topographical and statistical information collected on the route. Mr. Bixby, in charge of the
compass, did not even seem conscious of difficulties or obstructions in his course.
The expedition has been most fortunate in its surgeon and naturalist, Dr. Suckley. Not
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only a scholar and gentleman, beloved by all, but eminent for his genius, his energy, his diligence, whose efforts have been felt in all departments of the expedition.
The artist, Mr. Stanley) has illustrated, in the most faithful manner, all that has been
done and seen. The topographer, Mr. Lambert, has shown his extraordinary talent in his
department of the work, and to great professional excellence has added untiring application.
The most emphatic acknowledgments are due to Mr. Stevens, the astronomer of the expedition, for his perseverance amidst many practical difficulties, and for his cheerful performance
of duty when overtasked with work, and overloaded with the duties of a new and difficult
department not contemplated to be assigned to his charge, and for the valuable results which
he has contributed to the expedition.
The sound judgment, steady course, and gre.a t integrity of the disbursing quartermaster and
commissary agent, Mr. Osgood, have not only done much towards overcoming many difficulties
in the expedition, and to establishing kindly relations between its several parts, but have commanded the respect and won the affection of both the officers and men. Mr. Everett, the quarmaster and commissary clerk, a veteran in the public service, has been to all an example of
constancy and diligence. Mr. Kendall's services in difficult confidential business at the early
stage of the expedition, in connexion with instruments and supplies, and, at a later period, in
charge of the feeble animals, and preparing them for a . return to service, were in the highest
degree of advantage to the expedition, and are gratefully acknowledged.
Mr. Evans, the · assistant of the chief of the expedition in the custody and preparation of
papers, orders, &c., has cheerfully performed his varied duties, and has in ·an departments
rendered efficient service.
The sappers and miners on duty with the expedition have, by their labors, added to its
results, and will, before its close, identify themselves and their arm with every one of the
scientific departments,'-and with the collections and surveys.
Thanks have already been returned to the guides and hunters, the detachment of dragoons,
and the several employes of the quartermaster's department; but the present occasion is availed
of to repeat the grateful acknowledgments of services, and to say, that with such men all
obstacles will surely be overcome in the accomplishment of the great objects of the expedition.
In closing this order, the efficiency of Sergeant Lindner, (of the d:r:agoon detachment,) . of
Sergeant Higgins, (the wagonmaster,) and of Sergeant Simpson, (the pack-master,) on duty
with the main party, and of Corporal Coster and Mr. Pierson with Lieutenant Grover's party,
is especially commended.
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Exploration.

No. 13.
[ORDER

No. 1.]

CAMP PIERCE, May 30, 1853.
Lieutenant Grover having requested to be relieved from the duties of acting assistant qua-rtermaster and commissary of the expedition for the survey l1nd exploration of a railroad from
the Mi sissippi to Puget sound, in order to devote his time to the performance of the scientific
dutie of the expedition, and Captain Gardiner having consented to act in that capacity,
Lieutenant Grover is relieved from that duty, and Captain Gardiner will, from this date, act as
quartermaster and commi ary.

I AAC I. STEVENS,
Gove1·nor of Washi'Tl{jton Terf'itory, in Command of Expedition.
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No. 14.
[ORDER

No. 2.]

CAMP PIERCE, May 30, 1853.
The a tr nomical and magnetic observations are intrusted to the charge of George W.
Steven , E. q., and Captain A. Remenyi, who will alternate daily in taking charge of each class
of ob ervations. Mr. Stevens will at first take charge of the astronomical, whilst Captain
Remenyi will have care of the magnetic, and thereafter alternate each day. Both will assist
in these branches of labor) and freely confer with and consult each other.
Mr. B. F. Kendall, who is expected to arrive shortly, and one sapper, will be assigned to Mr.
Stevens, and one sapper and Mr. Y ekelfoleusy will assist Captain Remenyi.
Messrs. Stevens and Remenyi are expected to instruct their ·respective assistants in the astronomical and magnetic observations, the use of instruments, and each to make a daily report in
writing, while in camp, of their observations and labors, particularly stating the progress each
man makes under their instructions, with. the view to ascertain the character of the duties
which such assistants are best adapted to perform.
ISAAC I. STEVENS,

Governor .of Washington Territory, in Command of Expedition.

No. 15.
[ORDER

No. 3.]
CAMP PIERCE,

May 31, 1853.

Mr. Tinkham, with his civil engineers, will move off at 12 o'clock, with one common wagon,
(to be replaced hereafter by a spring-wagon,) and the second mule team brought up on the
Shenandoah, four well broken riding-mules, one good teamster, provisions for fifteen days,
forage for five days, one wall and one common tent, two Colt's revolvers, two Sharp's and two
ordinary rifles, with the necessary ammunition.
Captain Gardiner 'will have Mr. Tinkham fitted out as above, so that he may move promptly
at 12 o'clock.
ISAAC I. STEVENS,

Governor of Washington Terr/itory, in Command of Expedition.

No. 16.
[ORDER

No. 4.]

CAMP PIERCE, May 31, 1853.
If practicable, six wagons, with stores not needed till the main body reaches the crossing of
the Mississippi, above Sauk rapids, will move early to-morrow morning, in charge of a suitable
person to be designated by Captain Gardiner, should the weather be propitious ; it will be well
to load the wagons, and do something towards breaking in the animals to-day.
Instructions have been given to Mr. Lander to make arrangements for the crossing of the
Mississippi, and the wagonmaster will, if practicable, move his animals across the river, and
place them in a good camping ground to await the arrival of the main body.
Suitable arms and ammunition will be issued to the train, and good care must be taken of
the stores.
ISAAC I. STEVENS,

Governor of Washington Territory, in Command of Expedition.
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No. 17.
[ORDER

No. 5.]

June 5, 1853.
Arrangements will be made to move camp on Monday morning, and every exertion will be
made to reach Sauk rapids on Friday, and cross the river on Saturday.
The officers and gentlemen of the scientific corps will take the boat at the Falls on Monday)
which will enable them to reach Sauk rapids on Tuesday evening; one wagon, and the ridingmule of each person of the party) will accompany them.
An astronomical and magnetic station will lJe 'established west of the Sauk rapids.
ISAAC I. STEVENS,
Governor of Washington Territory, in Command of Expedition.
CAMP PIERCE,

[ORDER

No. 6. J

No. 18.

CAMP DAVIS, near Sauk Rapids.
There will be an inspection of camp at 10 o'clock this morning. This will include an inspection of personal baggage and camp equipage, and property of all descriptions.
The officers of scientific corps,_the dragoon detachment, and the quartermasters, will be
drawn up.
Lieutenant Du Barry will make the necessary arrangements, and give the proper notifications.
ISAAC I. STEVENS,
Governor of Wa8hington Territory, in Command of Expedition.

No. 19.
[ORDER

No. 7.]

CAMP DAVIS, June 13, 1853.
],or purposes of convenience in detailing guards, and to give a military organization to the
entire expedition, the following gentlemen are appointed to the grade of lieutenant: Isaac T.
Osgood, J. M. Stanley, A. W. Tinkham, F. W. Lander, A. Remenyi, G. W. Stevens, John
Lambert.
The following assimilated to the grade of non-commissioned officers: Joseph F. Moffett,
James Doty, James Evelyn, James Gear, B. F. Kendall, Thomas Adams, M. Strobel, Yekel.
foleusy, Simpson, Higgins, E. Evans.
The remainder will be detailed with artificers, and privates of sappers and miners, and privates of dragoons.
The medical (Dr. Suckley's) position is assimilated to that of an assistant surgeon in the
army, and dates from the period of his joining the expedition.
·
The -parties organized under the several chiefs will, on coming together, preserve their distinctive organization ; the chief of the expedition-in his absence the senior officer presentregulating the general mode of encampment, police, and supervising the details of guard. The
principle of the foregoing encampment must be complied with.
t i con idere of great con equence that the several trains should not be intermingled; and
the drag ons attache t he everal parties will continue with them, camping and working with
them, receiving their orders only from their particular chiefs, even when the whole force is
r ught toaether.
I AAC I. STEVENS,
Oo ·ernm· of w;1. Zington Territory, in ommand of Expedition.
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[ORDER No.

20.

8.]
CAMP NEAR LIGHTNING LAKE,

July. 19, 1853.
The most rigid economy in the consumption of provisions being necessary, the caterer of each
mess will carefully note, in a book kept for the purpose, the daily amount consumed of the
various articles constituting the ration, which book.sliall be daily inspected by the chief of each
party.
·
Whilst in the game country the quantity of pork and bacon must be diminished. Where the
supply of game and fish is sufficient to furnish as much as each man can eat, the quantity of
pork and bacon should be reduced to the minimum-one-eighth of a pound a day .
. Caterers of messes are enjoined also to note the amount of game, fish, &c., furnished to their
respective messes.
When parties come together, the hunters and guides will report to the chief of the expedition, or, in his absence, to the senior officer. The reason for this is obvious: they are employed
to benefit the whole expedition, and this course will insure the best result in procuring and
securing an equitable distribution of supplies.
It is made the duty of the senior officer to see that the game is equitably distributed, as
between the parties) and of the chief of each party between the several messes.

No.
[ORDER No.

21.

9.]
NORTHERN pACIFIC RAILROAD .EXPLORATION AND SURVEY,

9° N. W. Fort Union Camp) August 16, 1853.
The most careful attention to animals is enjoined upon all persons engaged in the expedition,
and will be rigidly enforced. The animals must not go beyond a walk, except in case of
necessity; and each mouil.ted man must walk some four or five miles each day to rest his animal,
unless it be impracticable, in consequence of his duties. At halts, men must dismount. This
direction will be enforced, as well in regard to private as to public animals.
I. I. STEVENS,
Goverrwr of Washington Territory, in Command of Expedition.

[ORDER No.

10.]
NoRTHERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,

Camp Atchison, Mouth of Milk.River, August 19, 1853.
In addition to the regular nightly guard, there will, commencing with to-day, be hereafter
detailed one non-commissioned officer and four sentinels, who shall constitute a day guard, and
whose duties shall be regulated as follows:
1. The detail shall be made from a roster, consisting of all persons who now go on guard as
non-commissioned officers, who shall be detailed, in turn, as non-commissioned officers of this
day guard, and of all persons who are now subject to detail as sentinels, who shall be detailed,
in turn, as sentinels of the. day guard; except that the chief wagonmasters, the persons in char.ge
of the horses and of the pack-train, the carpenters and blacksmiths, and the cooks, shall be
excused from this duty.
2. The tour of the day guard shall commence when the sentinels of the night guard are taken
off post in the morning, and shall terminate when those sentinels go on post in the evening.
They shall be divided into reliefs, and regularly posted, prior to leaving camp in the morning,
and after encamping in the afternoon, as well as at halts made during the day.
3. The officer of the guard on any night shall have charge of the guard of the subsequent
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day, and shall enforce th.e orders in reference thereto. The two guards should otherwise be
kept separate and distinct. The day guard should be so arranged th~t it shall include no
person who may be on the night guard; and tp_e day tour ought, if possible, to be intermediate
between two .of his night tours.
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Expedition.

No. 22.
[ORDER

No. 12.]
NORTHERN PACIFIC RAILROAD SuRVEY,

Camp Atchison, Mouth of Milk River, August 20, 1853. ·
On the march the train will keep as much together as possible ; the speed of the wagons will
be regulated by Governor Stevens's ambulance or wagon, or by the instrument wagon. The
acting quartermaster will regulate the pace ~f the leading team in such a man~er that all other
teams can keep up without forcing the mules. No person except guides, or those having permission, will precede the train by more than one-fourth of a mile, or go farther from it than
that distance, unless in case of necessity, or for the performaace of some duty.
·
, ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Exp€dition.

No. 23.
[ORDER

No. 13.]
CAMP

N 0.

- , MILK RIVER,

September 1, 1853.
The undersigned, on the part of the government, of the chief of the expedition, and for himself, as being directly responsible, returns thanks to the members of this party for the energy
and promptitude they displayed in taking precautionary measures against the prairie fires on the
night of the 30th and morning of the 31st of August.
A. J. DONELSON,
Lieutenant Engineers, Executive Offtcer.

No. 24.
[ORDER

No. 14.]
CAMP

N 0.

- , MILK RIVER,

September 1, 1853.
No man should leave the

I. No animal should go beyond a walk, except in case of necessity.
line without permission of the officer in charge.
II. The mules and horses, after being watered, are to be picketed within the line of tents and
wagons, at the first bugle-call after coming into camp; oxen to be hobbled at the same time.
Daily reports of animals to be rendered to the quartermaster, according to the following programme: 1. Report to be rendered immediately after the animals are picketed in the evening.
2. The report to state the number and condition of the animals, and whether they have been
properly pickete . 3. Mr. Riggin to report concerning all the animals at present under his
charge; inclu ing that ri en y the cook of the teamster' mess ; Mr. French) concerning all
lo e hor e , tho e ri en y er n of i arty, those ridden by the hunters, and that of the
o k f hi. me ·· ·
rt c ncerning all mules, horse , and oxen belonging to
the cart
rg
rgea t Lindner, concerning all mules and horses ridden

ORDERS.

49

re pectively by appers and dragoons; Mr. Simpson to report upon all loose mules, all mules
ridden by ersons of }).is party, including that of the cook of his mess and those driven in the
carts. The other reports to be rendered by messes, the chief of each to report concerning the
hor e ancl mules ridden by persons of the mess, including cooks and attendants, and excepting
any which are to be accounted for by other persons. 4. The persons in charge, or who render
th above reports, are also held responsible for a compliance, both in camp and on the .m arch,
with all the orders in reference to animals. 5. The quartermaster will, ·in the evening, after
receiving the above reports, state in general terms their substance to the senior officer present.
III. Extra issues of flour are not to be made, except in reference to the chief of the expedition)
or, in his absence, to the senior officer present.
IV. No changes will be made in the employment of persons, or in the use of animals which
come under the charge of the quartermaster, except by his permission, and he will report any
such changes to the senior officer as soon after they are made as practicable. The quartermaster will also report to the senior officer prior to the abandonment of any portion of the train,
or in cases of a similar nature which may arise. No changes will be made in the employment
of persons, or in the use of the animals not under the direction of the quartermaster, except by
permission of the senior officer present.
V. vVhile in camp, no person will fire within one hundred yards of the line of wagons and
tents. No person will fire while on the march without special permission of the senior officer
present. All persons are required to keep within at least a quarter of ·a mile of the wagon
train, except those who belong to the cart train, which is generally separate, unless they leave
for the performance of some duty, or by special permission. This requires that all persons
should halt when the train does, and leave camp, and halt, at the same time with it.
VI. Every one riding, or having charge of horses and mules, is required to take every precaution for preserving them in good order and condition, dismounting at halt, taking the bits
from the animals' mouths when occasio·n offers for grazing, and resting them by walking some
portion of every day's march. So much of the order now in existence as requires the walking to
take place immediately after the noon halt is, for the present, suspended.
On account of the danger of losing animals by Indians, the greatest vigilance is required on
the part of guard and sentinels, and the greatest care on the part of those who have charge of
picketing the mules and horses.
VII. Th~ foregoing-partly new orders, partly orders already in existence-are here published
in order that every one may know what is required of him, and what restrictions are adopted
for the safety and good order of the train while in camp and on the march.
A.. J. DONELSON,
Lieutenant Engineers, Senior Otficer.
ENDORSEMENTS ON THE ABOVE.

This order, which is no more nor less than a salutary and reasonable restriction, imposed for
the general good on every person of the command, must hereafter be obeyed. A.s a matter of
course, the senior officer present with the train is responsible for the orderly march thereof.
Every person having the command, assimilated or other~ise, of a body of men, is responsible
that they obey orders, and all persons who are not under the command or charge of any second
person, are directly accountable for a compliance with existing orders to the senior officer actually
present with the train.
A.. J. DONELSON,
Lieutenant Engineers, Senior Officer.

7/
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CAMP No. 59, September 3, 1853.
The within orders not having been carried by the orderly to all the persons concerned, they
are now sent around again. Attention is called to the paragraph in reference to firing on the
march. While no objection exists to hunting or shooting game where those wishin_g to do so
are, by permission or on duty, away from the line, it is manifestly injurious to the service that
the march of a line of 80 men and 192 animals should be exposed to accident or delay by persons firing indiscrim!nately at game which may come near the train, particularly when there
are hunters whose duty it is to kill and bring in fresh meat.

No. 25.
[ORDER No. 15.]
CAMP No. 60, September 5, 1853.
To-morrow morning, before starting, and after the mules are hitched to the wagons, all
the hQrses and mules which are ridden, as well as all loose horses and mules, will be arranged
in a line for being inspected. The team mules and oxen will be inspected w bile they are
harnessed up. The cooks will be awakened at day break ; the animals will be turned loose to
graze at the same time; breakfast will be at 5~ o' clock, tents Htrnck and teams harnessed at six.
A. J. DONELSON,
Lieutenant Engineers, Executive Officer.

No. 26.
[ORDER No. 16.]
CAMP DoBBIN, NEAR FoRT BENTON,
September 9, 1853.
In obedience to the assignment of the chief of the expedition, as expressed in instructions
dated the 7th instant, and received this day, the undei·signed hereby assumes charge of the
party for the survey of the railroad route from this point, through Cadotte's Pass, to the St.
1\.fary's village, as designated in said instructions, or in others of a similar nature. This party
consists of the following persons, viz:
.
Lieutenant A. J. Donelson, in charge; Dr. George Buckley, surgeon and naturalist; Mr. A.
vV. Tinkham, estimating engineer; Mr. G. W. Stevens, astronomer; Mr. John Lambert, iJ.?.
charge of odometer survey; Mr. Joseph F. Moffett, meteorologist, &c. ; Mr. James Doty, assistant astronomer; Mr. Thomas Adams;assistant artist; Mr. B. F. Kendall, assistant to quartermaster; Mr. P. Higgins, wagonmaster; Mr. James Simpson, pack-master and in charge of
loose mules; Mr. Henry Pierson, assistant wagonmaster; Mr. French, in charge of loose horses;
Mr. West, carrying chronometers; Sergeant Collins, sapper, assistant in odometer survey; Artisan
Davis, sap per, as istant to meteorologist; Artisan Lynt, sapper, assistant to meteorologist;
Arti an Smith, sapper) econd as i 'tant on odometer survey; Private Broadwell, sapper, assistant to meteorologist; Private Horner, sapper, as istant to Dr. Buckley; Private Roche, sapper,
a, ·i.stant to M.r. teven ; Private Wil on, ·apper, assistant to Mr. Doty ; Sergeant Lindner,
dragoon, commi ary sergeant an a i tant guide; Corporal Roa ter, dragoon, assistant commi · ary sergeant an as ·i tant guide; orporal o ter, dragoon, in charge of howitzer; Corpnral Lak , drafroon, in command of rear guard; orporal Chowming, dragoon, in charge of
itch1ntr an tr~k\nO' t t · Pri \'ate 1a(1'rud >r, dra""oon, on detail for tents; Privates A hcroft,
tc : OO't.Jin.· •'rn1th, 1m v n 1 erkey, au s, Flinn, Magahran, and Maxfield;
c 'ce n1l \Yil· n Lint n nt
n 1· n'stcam; Team:--ter 1c innis, Bell, and
1
ar an 1 ern w) in.·tr 1ment wagon; Teamsters ] avis,
itchclle; 1a ler, Iichell>ack; Blacksmith, Bashall;
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Pelissier and Camartin, in charge of loose mules; Benoit, Duprey, Corri, Seeley, Nye, Farnham,
impson, jr., Dauphin, William, Hudson, 0 borne 1st, Osborne 2d, George Smith, Hugh
Robie, and Baptiste; Indian Yellow Hair, guide.
A. J. DONELSON,
Lieutenant Engineers, in Command.

No. 27.
[ORDER

No. 17.]

CAMP DoBBIN, September 11, 1853.
The quartermaster having reported that the repairs and other arrangements which were required would be completed this day, the scientific parties and the train will start for the Flathead village as early as possible to-morrow morning. Attention is called to the orders which
exist in reference to duties in camp and on the march. These must hereafter be obeyed. Persons in charge are held responsible for those who compose their parties ; thus the quartermaster
is responsible for all employed in that department, Mr. Higgins for the teamsters, Mr. Simpson
for the packers, &c. The principal of the orders are herewith sent around by the orderly to
the chiefs of parties, and their contents will by them be communicated to those under their
charge.
The portion of the command which has been designated as an advance, will, for reasons
growing out of the approach of Lieutenant Saxton and return of Lieutenant Grover, for the
present accompany the main train.
A. J. DONELSON,
Lieutenant Engineers, in Command.

No. 28.
CAMP REGULATIONS.

1. There is no such thing as an escort to this expedition. Each man is escorted by every
other man. The chiefs of the scientific corps will equally with the officers of the army act as
officers of the guard. The aids will assist . in this duty equally with the non-commissioned
officers of the sappers and miners, and of the dragoon detachment. The quartermaster employes will stand guard equally with the privates, and sappers and miners, and dragoons.
It is confidently believed, that every member of the expedition will cheerfully do his duty in
promoting all the objects of the expedition, sharing its toils of every description.
2. Each man of the expedition will habitually go armed. The chief of each party and detachment will rigidly inspect arms each morning and evening. Except in extraordinary cases,
there shall be no march on Sunday. On that day there will be a thorough inspection of persons
and things. Clothes should be washed and mended, and, if water can be found," each man will
be required to bathe his whole person. This course is taken to 8ecure health.
3. The Indian country will be reached in ten days. There i,g no danger to be apprehended,
except from the want of vigilance of guards, and the carelessness of single men. The chief of
a party or detachment will inspect the guard from time to time in the night, and report every
case of inattention to duty.
4. It will be the habitual rule of each member of the scientific corps to take charge of his
own horse, and to take from anq place in the wagon his -own personal baggage. As private
servants are not allowed, the necessity of this rule will be apparent. There are exceptional
cases, however, as the chief of a party, or where great labor has to be performed.
5. There will be no firing of any description, either 1n camp or on the march, except by the
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hunters and gnides, and certain members of the scientific corps, without permission of the chief
of the expedition, or, in case of detachments, of the officer in charge of the detachment.
No. 29.
CAMP PIERCE, June 3, 1853.
DEAR SIR: It is with great regret that I learn from your letter of this date, enclosing the
certificate of Dr. Suckley, the medical officer of the expedition, that in consequence of your
health you are obliged to ask to be relieved from duty with the expedition under my command.
I have looked forward to your co-operation as a great element in the success of the expediti_on, bringing as it would the very experience to the work in which the other officers associated
with us and myself are deficient. But I see no alternative, observing as I have done the state
of your health, with your application, and the certificate of Dr. Suckley before me, than
promptly to comply with your request.
You may be sure I shall never forget the lively interest you have taken in the success of the
expedition, the exertion you have made to forward it, and your efficient assistance in making
the preparations for the field. You are accordingly relieved fron1 the duty with the command,
and are directed to repair to Washington city and report for duty.
[Unimportant paragraph omitted.]

I will personally discharge the duties of quartermaster and commissary of the expedition,
and will sign the necessary papers whenever they shall be prepared.
Truly your friend,
.
ISAAC I. STEVENS,
Governor of Washington Territory, in Command of Expedition.
Capt. J. W. T. GARDINER,
First Dragoons, U. S. Army.

NORTHERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,
Olympia, W. 'P., December 5, 1853,
SIR: I have the honor to report my arrival at this place, and to submit the following statement of operations since my report from Fort Benton. Before entering upon the narrative, it
will be proper for me to state that I feel the greatest satisfaction at the complete success of the
exploration, and ·that the report will show an amount of work reflecting the highest credit upon
my associates. No disaster or untoward circumstance has marred the work. The parties have
reached the Columbia river in the highest spirits-no man broken down by over-exertion or
unnecessary exposure. The three great western ranges have been crossed in the fall; no snow
whatever seen, except on the topmost peaks till the last days of October, and then only for a
few inches, passing away in two or three days. I can pronounce, with the greatest confidence,
the route to be eminently practicable; and in so doing, I feel repaid for the great exertions I
have made, and the great anxiety which at times has almost overcome me, in preparing for and
conducting the exploration. I am confident that when our contributions in the way of general
geography, and in the develop~ent of the resources and character of the country passed over,
are given to the public, it will be conceded that a public advantage has accrued far outweighing the expenditure, even should other railroad routes be finally determined on. Moreover,
the exploration has been a vital element in the management of the Indian tribes, restraining
their predatory ha its, and dispo ing them to rely upon the general government to guaranty to
them peace an protect them in their right .
In t e narrativ f perati n which I shall now present, the several letters of instructions will
c i · f the ame given in an appendix; and such results will be stated
reviou to a c reful analysis and comparison of all the data in the office.
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In my report from Fort Benton, my reasons were given for pushing all the parties through
Cadotte' Pa s, and for abandoning the examination of the Marias.
Previou however to this conclusion, Lieutenant l\1:ullan had set out from Fort Benton to
'
' on the Muscle Shell river, and thence to explore a more southern route
visit the Flathead
camp
to the t. Mary's valley.
Lieutenant Donelson moved from his camp on the Teton river, September 16, and pressed
forward viO'orously to his work, with two efficient civil engineer parties under Messrs. Lander
and Tinkh~m for side reconnaissance and the general estimate, and an odometer party under
that mo t able topographer, Mr. Lambert. I remained at Fort Benton till Mr. Stanley
returned, on the 20th September, with a large delegation of the Blackfeet Indin.ns, when a most
amicable and satisfactory council was held with them on the next day, at which they agreed to
respect all whites travelling through their country, to cease sending their war parties against
the neighborinO' tribes and to submit to the Great Father the settlement of their difficulties.
0
'
One of their principal chiefs, Low Hone, in a speech of great eloquence and power, implored
his people, now for the first time they had experienced the protecting care of the Great Father,
to listen to his words; and he commanded them to abide by the promises just made in council.
He desired me to say to all the Indians west of the mountains tha.t the Blackfeet were no longer
their enemies, and that they desired to meet them in council at Fort Benton next year. This I
deem a measure essential to establishing a general peace, and have, in a communication to
the Commissioner of Indian Affairs, earnestly recommended it.
This business brought to so satisfactory a conclusion on the 21st September, I set out early on
the 22d with a select party, consisting of Mr. Stanley, the artist, Mr. Osgood, the disbursing
agent, and Dr. Suckley, our surgeon, who, leaving Lieutenant Donelson's command to visit the
falls, was not able to rejoin it, and returned to Fort Benton. l\1:essrs. Evans and Kendall, two
young gentlemen, kept behind to assist me in my correspondence, and five voyageurs and an
Indian guide; and camping with Lieutenant Donelson at the end of the fourth day, I reached
the St. Mary's village at noon on the 28th instant, making a distance of about two hundred and
forty-three miles in six and a half days. Lieutenant Donelson reached the village on the 29th
instant, and Lieutenant Mullan on the 30th. In Lieutenant Donelson's exploration of the
route from Fort Benton to the St. Mary's village, Mr. Lander was very successful in approaching the mountains high up at the Marias river, and towards the sources of the Teton, Medicine,
and Dearborn rivers, and entered the mountains, fin.d ing in each case excellent railroad crossings, and Cl'~ssed the dividing ridge some miles north of the pass pursued by both Lieutenants
Donelson and Saxton, bringing with him an excellent railroad line to the junction of the two
routes in the main pass. As regards both entrances to the pass, a small tunnel will be
required in each case-not, however, exceeding one mile in length; and the grades approaching the passes will not probably exceed forty or forty-five feet per mile. The descent down
the Hell Gate river was mostly through an open valley, till the Hell Gate passage is reached,
where the river winds in a narrow defile, requiring for a railroad expensive sustaining walls
and embankments, and probably some small tunnels to avoid short curves.
It is practicable, though expensive, for a railroad.
It can be turned, however, two ways: 1st, by tunnelling a marble mountain south of it on
the route of Lieutenant Saxton, and in relation to which I shall soon receive a report; and, 2d,
by crossing over from a tributary of the Hell Gate in the open valley of the pass to the valley of
the river Jocko, one of the principal southern tributaries of Clark's fork. Mr. Tinkham was
assigned by Lieutenant Donelson to this duty, and with his detached party left the main party
on the 26th September, with instructions to reach Fort Benton in six days. Reserving to a
future paragraph a notice of this important side route of Mr. Tinkham, I will notice Lieutenant
Mullan's route; simply stating that the two routes come together at the Hell Gate passage, and
that the St. Mary's valley affords a~ excellent railroad line, not only to the St. Mary's village,
but high up towards its source.
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Lieutenant Mullan, as the department has already been advised, left Fort Benton on the 9th
instant, and struck the Muscle Shell river on the 13th. After following the trail of the Flathead camp eastward twenty miles to a pond, and thence twenty miles farther in a southeastern
direction, over a rough and difficult country, he found it still five days ahead of him, and determined to place his party in camp, and with his InJian guide follow on the trail. The Flathead
camp was found sixty or seyenty miles distant, in a beautiful valley, and he was received with
the greatest hospitality. Four of the principal chiefs agreed to accompany bim to the St.
Mary's village. His route was by the north fork of the Muscle Shell, thence by an excellent
prairie road to Smith's river, which flows into the Missouri in a northeat::Jterly direction, and
which he followed for a considerable distance; when finding it to lead too far to the north, he left
it and crossed to the Missouri over an easy divide, and struck it at a point where a most excellent road led westward some twenty miles to the dividing ridge, whence rises the main fork of
the Bitter Root river. rrhis dividing ridge he crossed the second day after leaving the Missouri,
the divide being only four hundred feet high and three miles across, and proving the only difficult point of passage in his route from Fort Benton. Thence his route was by the Blackfoot
fork of the St. Mary's river, and the St. Mary's river to Fort Owen. The valleys open the whole
distance, except in the case of a single mountain shutting down upon the river bank, and
making a light side cutting necessary to a good wagon road, and the grades scarcely perceptible either for rails or wagons the whole distance.
Immediately on reaching the St. Mary's village, Lieutenant Arnold, in charge of the post
left there by Lieutenant Saxton, sent for Victor, the Flathead chief, (the small remnant of the
tribe not on the hunt east of the mountains, and in camp some forty miles down the river,) for
a conference in reference to the condition of the tribe, its disposition towards meeting the
Blackfeet in council, and to communicate the determination of the government to protect them
in their rights. A portion of the camp moved up to the village and met the chiefs who accompanied Lieutenant Mullan. Victor, however, was absent on business to the Camr d'Alene
mission, and I did not meet him for some days. rrhe conference was satisfactory, and impressed
me very favorably as regards the truthfulness and worth of these Indians. The spirit of my
conference, as well as that of Lieutenant Mullan, will appear from my instructions to him at
Fort Benton, which have already been communicated to the department, and his report, a copy
of which I herewith enclose.· I will particularly call your attention to his account of the fertile
valleys of the Muscle Shell and Smith's rivers, to the mild climat~ west of the Missouri, and
the rich and abundant-grass on the whole route. The same luxuriance of the grasses is everywhere found in the valleys of the Rocky mountains and the adjacent prairies.
On my arrival at Fort Owen, the importance of establishing the winter post already determined upon was only the more apparent, and fifteen men were placed on duty with Lieutenant
Mullan. Unfortunately but few of the animals left by Lieutenant Saxton were fit for service,
and were all needed for tho parties going westward over the Creur d'Alene mountains.
The remaining animals were, however, gradually improving, and would, it was believed,
furnish Lieutenant Mullan in the course of ten weeks the means of running a line down to
Fort Hall to connect our surveys with those of Fremont. By referring to a copy of his instructions, herewith enclosed and marked 2, it will be seen that he has likewise had assigned to him
the duty of extending the survey northward, of making all possible examiuation of the passes,
and to occupy a meteorological post during the winter. Very good specimens of gold have
been found in the 1St. 1Yiary' s valley, and Lieutenant Mullan's attention has been specially
called to it in the e in•tructions.
Lieutenant
nel on was placed in command of the principal party with the civil engineer
lr. Lander, and Lie tenant Arnold a, ociated with 1Ylr. Stevens in the astronomical observ ti .n , an al .o in .char Te of . eparate l'arty for side reconnaissance. It was now important
to g1ve · ICh uec 1 n to the operation. a t insure a connection between the eastern and
we tern divi ion of he urvey; an wh1lst Lieutenant onelson was moving along the general
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line of Clark's fork, I determined with a little party, consisting of Mr. Stanley, Mr. Osgood,
and four men, to pu sh over the Creur d'Alene mountains by the Coour d'Alene mission, and
thence to proceed to Colville to bring about a connection. To guard against Captain McClellan
passing us Lieutenant Donelson was instructed to send Lieutenant Arnold to Colville from the
cro ing of Clark's fork by the northern trail, and to repair to the Spokane house, on the
Spokane river, to receive additional instructions. He was directed in his instructions to Lieutenant Arnold to provide for his not meeting Captain McClellan or receiving instructions from
me and was likewise directed, in case of a similar experience on his own part, to push forward
.
on 'his own route, either by Wallah-Wallah or the valley of the Yak1ma,
and thence over the
military road to Nisqually, taking the precaution, however, to communicate in any event with
Wallah-Wallah for instructions.
I likewise determined to assign that resolute and intelligent civil engineer, Mr. Tinkham, to
the duty of examining the Marias Pass, of returning by the main Flathead trail to St. Mary's,
thence by the southern Nez Perces trail to Wallah-WaHab, and thence on the military road to
Nisqually and Olympia.
To bring about a thorough understanding as to the mutual relations of the work intrusted
to Lieutenant Mullan and Mr. Doty, on the two sides of the Rocky mountains, it seemed to me
important that Mr. Doty should accompany Mr. Tinkham to St. Mary's to confer with Lieutenant Mullan, and then to return by a known trail to Fort Benton.
This general plan being determined upon, the necessary verbal instructions were given to
Lieutenants Donelson and Mullan on their arrival. Under Lieutenant Donelson's instructions,
. Mr. Lander was assigned to the duty .of exploring the whole of the St. Mary's valley, and of
meeting the main party in the Horse Plain, nearly opposite the confluence of the two streams.
But a serious embarrassment now occurred in consequence of the non-arrival of Mr. Tinkham.
Fortunately, all the parties had a comrnon route down the valley for some thirty odd miles to
opposite Hell Gate. On the 2d instant they were all in motion, with an extra supply of provisions for Mr. Tinkham's party, in charge of three men of Lieutenant Mullan's command, and
proceeded in slow marches down the valley. We were in camp opposite Hell Gate on the 5th
instant, and I then determined the next day to push forward Lieutenant Donelson and remain
in camp till Mr. Tinkham's party returned, or some decisive steps could be taken to recover it.
It was obvious to my mind that Mr. Tinkham bad got involved in a difficult, perhaps impracticable country, as he took no guide with him, and my great fear was that he might suffer for
want of food. Accordingly, that evening I despatched a Flathead guide to Fort Owen, with
instructions to Lieutenant Mullan·to come to my camp with addition-al provisions and men;
and in a conference with Victor, who had now returned from the mission, secured the services
of good Flathead guides. Lieutenant Donelson and Mr. Lander moved off on the sixth; but
scarcely bad Lieutenant Mullan reached my camp, about four in the afternoon, before Mr.
Tinkham came in. The provisions had held out, and the route examined by him had an
important bearing on our railroad question. In the absence of Lieutenant Donelson's written
report, and the barometric profile, I can only say that it will probably furnish a practicable
mode of avoiding the Hell Gate defile, and of passing from the valley of the pass to that of
Clark's fork. The trail not being much in use, was difficult to follow, and the party frequently
became entangled in boggy ground and dense thickets.
They :finally struck into a valley passing between impracticable mountains, and so crowded
with wood that their route had to be cut. They proceeded down the valley to near Clark's
fork, and then succeeded in crossing over to the valley of the Jocko river, where a much-used
trail led to the St. Mary's valley. In his course Mr. Tinkham passed by a winter post of the
Hudson's Bay Comparty, ar d fell in with a small party of Indians.
· rrhe same evening Mr. Tinkham made his arrangements to reach Lieutenant Donelson's
. ·Qamp the next day, and exchange his tired animals for fresh ones. lie started on his duty
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with the greatest alacrity, and will, I am confident, do most thoroughly the work intrusted to
his charge.
I omitted to mention in the proper place that Dr. Sucldey was directed to remain at the
valley with a small party of the men to complete his specimens in natural history, and then to
go down the St. Mary's, Clark's fork, and Columbia river, in a boat, continuing the collection
of the animals, and making the best survey his limited means would allow. For my additional instructions to Lieutenant Donelson, Dr. Suckley, Mr. Tinkham, and Mr. Doty, and fo:r
additional instruction-s to Lieutenant Grover, see appendices 3, 4, 5, 6, and 7.
On the 7th my little party was in motion, and on the 12th I reached the Cceur d'Alene
mission. The route on the mountain was much obstructed by fallen timber, and at times passed
through dense underbrush. Mr. Stanley made a most excellent survey of the route; but the
want of instruments rendered it impossible to get the barometric profile. Two streams having
their sources in lakes only half a mile apart, flow due east and west in opposite directions
from the route. The ascent is along the stream to within about five miles of the dividing
ridge, when the trail rises two thousand feet, by estimation, in that distance, and thence passing
along the ridge of a spur for a considerable distance, falls suddenly at least two thousand
five hundred feet. Its course thence to the mission is generally along the river called by the
Jesuit fathers St. Ignatius, but known more generally as the Cceur d'Alene.
We camped within one mile of the top of the mountain on the nights of the lOth and 11th
November in a rain-stor.m , and looked forward to snow in the morning ; but, to our agreeable
surprise, we awoke to the clearest skies and the most genial .breezes we ever experienced. Not
a cloud was to be seen. The vast solitude of the Cceur d'Alene mountains covered with heavy
forest trees, the Rocky mountains in the far east, and the Kootenaies mountains to the north in
British territory, formed a coup d' mil imposing and magnificent. The slow and lazily rising
belts and lines of fog indicated the position of the lakes and streams. A year ago, at this very
time, the blasts of winter howled in these solitudes, and the drifting and rapidly falling snow
completely obstructed the traveller.
Whether this route will come into competition with that by Clark's fork can only be
determined by more accurate observation than we were able to make. It is probable that by
following up on either side the stream itself, the length of the tunnel could be reduced to six
and perhaps four miles without involving impracticable grades: it will considerably abridge
the distance; but the difficulties from snow should be carefully investigated. The route was
good in grass even on the mountain tops, except for some miles in the valley of the Cceur
d'Alene. It is a favorite route of the Spokanes and Nez Perces on their way to the buffalo .
hunt.
At the Cceur d'Alene mission I got no information as to Captain McClellan; but from a
Cayuse Indian who reached the mission the day my people rested there, I learned of the arrival
of a party from the mountains, which I supposed to be Lieutenant Macfeely' s, and of thirty-five
emigrant wagons having started on the new military road to Steilacoom.
On the 15th of October I left the Cceur d'Alene mission, where I was most hospitably
entertained by the Father Gazzile, and proceeded down the Cceur d'Alene river on my way to
Colville. Various rumors reached me as to par6es moving through the country, but nothing
of a definite shape till about noon on the 18th of that month, when within fifty miles of
. olville an old Spokane, only four days from the Yakima country, joined me, and gave me
Information that a party of orne thirty men had reached the Columbia opposite to Colville the
lay be£ r , ancl woul cr · that day . This ati fi me that by pushing to Col ville that night
I would j in aptain Ic lell. n before he ruov d to the astward, and thus at once combine all
th P ration. . ' curing tw ()'u d, fre h, fat n ian h I". 'e and an Indian guide, I .-tarted at
t~ > o' ·l k, nd · ucce cd i r ·ach1nrr 1 lvill· t nin ·, and in a few moments tl10 information
in '11 it · part wa co ple ly v rifi , n
· ph in Ic 1lcllan and myself were congratulating
·ach other upon our mos fort nate m
t a word ha we heard of each other since the
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9th 1\:ftty, when he received my instructions, and when, in conversation, Colville was referred to
a a probable point where he would first get information of the eastern parties. We reached
Colville the same day, the 18th October.
You have already received a communication from Captain 1\'IcClellan stating the principal
fact in reganl to the Nahchess and Snoqualme Passes, and his action in: regard to the military
road. Reserving to a future communication a more full report of his work, I will state that he
found the country erroneously laid down on the maps, and that the country north of the Snoqualme Pass is very rugged, the mountains in many cases extending to the Columbia river.
Very little information of the country was obtained from the Indians as Captain McClellan
went north; but all the streams were examined towards their sources till the ascent became
several hundred feet per mile, and the ground thoroughly explored to above the 49th parallel.
Good railroad crossings of the Columbia river have been found above the mouth of the Yakima . .
I apprehend no difficulty whatever in the Snoqualme P~ss to the passage of a railroad; and
from information I have received from old residents here, particularly from Major Goldsborough, a civil engineer who has examined carefully the country, it will be an easy matter to
carry it to a good harbor on the sound.
Through Garry, the Spokane chief, a man of education, of strict probity, and great infl.uence
over his tribe, I sent Indian runners to Lieutenant Donelson, appointing a little valley south
of the Spokane river, near the junction of the routes from Colville and Lieutenant Donelson's
place of crossing Clark's fork to W allah-W allah, as the place for bringing together both
divisions; designing, if the state of the animals and the condition of the instruments would
authorize it, to continue; under the direction of Captain McClellan, the odometer survey over
the Cascades to Puget sound, and submitting that portion of the route to the inspection and
esti~ate of Mr. Lander, one of the civil engineers. It was also designed to send a small party
across the Columbia a little above the mouth of the Snake river, and follow the north bank of
the Columbia to the Dalles and Vancouver. The remainder of the party were to proceed to
Wallah-Wallah and the Dalles, and then receive instructions as to the discharge of men and
the arrangement for office-work.
The juncture was effected on the 28th October, Captain McClellan and myself reaching the
camp, which I named Camp Washington, only the day before Lieutenant Donelson; and the
greatest joy was in every heart at the unlooked for and extraordinary good fortune which had
attended every step of the exploration.
The meeting of parties from the Mississippi and the Pacific in the passes of the mountains
and in the valleys of the interior' on the great railroad routes, each in the vigorous examination of his part of the work, and to within a single day; the peaceful relations which had been
established 'with all the Indian tribes, the health, good conduct, and harmony of action of all
the men engaged in the difficult fields of this exploration, extending over a sphere of country
two thousand miles long by two to four hundred wide, and the admirable and triumphant
solution of the great railroad problem intrusted to our hands, repaid each man for his arduous
labors, and relieved all minds of further doubt and anxiety.
'rwo barometers only now remained, and the animals were thin and leg-weary from their
long labors. The known want of grass for some three days, immediately west of the Cascades,
required grain to be taken along, which could not be procured, and the lines, already extended
through the two practicable passes, could be taken up on reaching Puget sound and carried to
a good harbor. Accordingly, in an order which is marked 8 in the appendix, I sent the whole
force to Wallah-Wallah and the Dalles.
Lieutenant Donelson reports the route from the debouche of the pass at Hell Gate to the banks
of the Spokane, at the junction of the route from Colville, and that one by the· Creur d'Alene
mountains, taken by me as practicable for a road, involving no other difficulties than are usually
met with in the Atlantic States, and that it will well connect with a route through the Marias
Pass, should a practicable one be ascertained by Mr. Tinkham. The grass generally on his
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route was good, there having been a scarcity only two nights. He fitted out Mr. Tinkham's
party for this difficult work to his entire satisfaction, and at the last crossing of Clark's fork
he despatched, in conformity with my instructions, Lieutenant Arnold to Fort Colville, with a
thoroughly organized detached party, with instruments for the determination of the barometric
profile and the latitude. At Colville I left instructions to Lieutenant Arnold to place his animals and most of his men in camp, to ascend the main Columbia in canoes to the 49th parallel,
and there ascertain the important facts of the geography, and to send word by Indian runners
to Dr. Buckley to cross by land from the Pend d'Orei1le mission to Colville, the navigation
thence to Colville being dangerous and almost impr~cticable ; and I left it discretionary with
Lieutenant Arnold to go to Wallah-Wallah from Colville either by land, along its left bank,
or in boats, leaving also Dr. Suckley a like discretion in reference to my original instructions.
For my instructions to Lieutenant Arnold, see pa:eer 9 from Colville, (this paper has been
mislaid,) paper 10 from Camp vVashington; and to Dr. Buckley, see paper 11, also from Camp
Washington. I will here observe that on the route from St. Mary's valley I met many Pend
d'Oreille Indians, and took measures which I trust secured Dr. Buckley an Indian guide the
whole distance from Fort Owen to the Pend d'Oreille mission. I also was able to do something
towards bringing into relations with Lieutenant Mullan all the Indians going to the buffalo
hunt. They have a common route through the St. Mary's valley, and pass within a short distance of Fort Owen.
In a letter received from Lieutenant Arnold by the Hudson's Bay express, and which is given
in paper 12 in the appendix, (this has been misla:id,) I learned that he reached Colville with
his party on ·the 31st of October, and that after making the examinations required of the
Columbia, in the vicinity of the 49th parallel, he should decide to go to Wallah-Wallah by
land; and I am assured by that chivalric and American-hearted man, A. McDonald, Esq., the
factor in charge of the Col ville post, that he would render him every assistance in his power.
With it and the examination already made, we shall have an excellent general knowledge of
the country from Colville to Wallah-Wallah, and the several crossings of the Columbia, Spokane, and Snake rivers, and be able to connect the best pass of the Cascades with that of the
Coour d'Alene range. It was in moving from Colville and the Clark river crossing, on the
morning of the 26th of October, that the only snow on the entire route fell. It was to the
depth of some three to six inches, and disappeared in a few days.
Camp Washington was broken up on the 29th, 30th, and 31st of October, and WallahWallah was reached by myself on the 2d of November, by Lieutenant Donelson on the 6th,
and Captain McClellan on the 7th of that month.
Here I learned that the emigrant wagons had succeeded in crossing to the sound by the Nabchess Pass, and learning from Pu-pu-mux-mux, the Wallah-Wallah chief, that his people were
now going through it on horseback, and being satisfied, from the known height of the pass, the
general character of the season as shown in the quantity of snow on the Blue mountains, and
the inferences to be drawn from the extraordinary mildness of the Puget' sound climate, that it
would be practicable for some twenty days, I assigned Mr. Lander to the duty of carrying over
it the odometer survey, of observing the general character of that range as regards railroad
constructions, and of adding to our knowledge of the meteorology of that region. I have not
a copy of that order with me, but will send it in a future communication.
·
To fit out Mr. Lander for that duty, I got horses and grain ; but the day after my departure
Indian came in with information that snow had fallen in the pass, that the last emigrants had
1 · t their animal in it, and that even Indians had been compelled to turn back. Mr. Lander
then ctermine to follow in the trail of the other parties to the Dalles.
lthou h · r gret r. L nd r did not :persevere, I do not cen ure him for his course. In a
n w ·o n ry it i v ry i:ffi nlt t cr t the tru h from the information O'iven and it has been
£. nd ~ b our mo vex ti u. .·p ·ricnc
0
'
th whole march. But it
would
have proved,
ln my JU O'ment, an entirely pr ctica1Jl u
rtaking, and would have made our information

•

LETTER FROM LIEUTENANT MULLAN •

59

more complete. I have reason to believe that, even at this time, there Is but little snow in
that pa s.
At ~Tallah-Wallah I learned definitely of the arrival of Lieutenant Macfeely, in charge of
Lieutenant axton's return party from Fort Owen, and of Dr. Evans, the geologist of the expedition. Lieutenant l\facfeely had much difficulty in finding suitable c~mps, they being in some
cases off the route; and he, having no guide with him, and for want of grass, lost many of his
animals. Dr. Evans came through rapidly, and brought in all his animals in excellent condition. These gentlemen are now preparing their reports-I.~ieutenant Macfeely at Columbia barracks, and Dr. Evans at Oregon City.
I reached the Dalles on the 12th of November, Columbia barracks on the 16th, and this place
on the 26th; and have made the following arrangements for continuing the survey to this point,
for office-work, and for the wintering of animals and the discharge of men:
1. Forty-five feeble animals placed in good grazing in the Wallah-\Vallah valley, under the
charge of a herdsman; pay, thirty dollars per month and subsistence.
2. About one hundred and twenty-five animals in grazing at the Dalles, in charge of a master
herder; pay, sixty dollars per month; and three men, each forty-five dollars per month, with
their subsistence.
3. Two small parties by land to Vancouver, under, respectively, Captain McClellan and
Lieutenant Donelson, and the remainder by the Columbia river.
4. Quartermaster employes, and gentlemen of the survey whose services are no longer
required, discharged at Columbia barracks.
5. The office established at Olympia, and the odometer survey continued by the line of the
Cowlitz to that point.
,
6. The railroad line to be run from the Snoqualme Pass to the sound by Captain McClellan, and a winter post to be established near the pass.
The parties of Captain McClellan and Lieutenant Donelson have reached Columbia barracks;
the men not needed have been discharged, and the remainder are on their way to this place.
The parties of Lieutenant Arnold, Dr. Suckley, and l\1r. Tinkham, are expected to reach this
point in all this month. Lieutenant Grover is not expected till late in February or early in
March, at which time I hope to receive from Lieutenant Mullan a report of his route to Fort
Hall. I propose, in February, to send -Lieutenant Arnold through the Nez Perces country to
'the Creur d'Alene mission, and from that point make arrangements to ascertain the snows in
the Creur d'Alene mountains.
Apologising for this hastily written and desultory report, I remain, very respectfully, your
most obedient servant,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Exploration.
Ron. JEFFERSON DAVIS,
Secretary of War.

No. 1.

'.

ST. MARY'S VILLAGE, wASHINGTON TERRITORY'

October 2, 1853.
SIR: I have the honor to report my arrival at this place at noon of the 30th of September.
In conformity to your letter of instructions to me, dated at Fort Benton, September 8, 1853, I
left Fort Benton on the morning of the 9th, and struck the Muscle :Shell river on the 13th,
passing between the Highwood and Girdle mountains, near the base of the western slope of the
Highwood mountains. Here I found a most excellent prairie road from the Missouri to the
point where I struck the Muscle Shell river, with the exception of about three miles of ''bad
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land" eros ing. On my route from the Missouri I crossed the headwaters of the Shonkee
creek, or Shonkee river, Arrow river, Judith river, and Hammell I sland cre.ek, before striking
the J.\,1uscle Shell river. All of these streams referred to are tributaries of the ~1is souri from the
south, but lose their importance when compared with the Muscle Shell river. This last mentioned stream I found to be one of the most important tributaries of the Missoud. It takes its
rise in the main chain of the Belt or Girdle mountains, a chain of the Rocky mountains east of
the Missouri. This river winds through a very beautiful, level valley, well wooded along the
borders of the stream from its headwaters to the point where I struck it, a distance of sixty
miles, and I have every reason to believe that it is well wooded thence to its mouth. The
valley through which it flows is about one mile wide, bounded on the east side by low prairie
bluffs. There are two trails across the mountains by this river-one by the northern, and the
other by the southern fork of the river. In coursing the southern fork of the Muscle Shell river
you ·cross the headwaters of the Missouri; in crossing along the northern fork you pass though
the Girdle mountains, by a very excellent pass, to the Missouri.
I did not fall upon the Flathead trail when I first struck the river, but found it four miles
above, which I saw tended towards the east. This trail I followed for a distance of twenty
miles to a ford. I thence followed it southeast to the Muscle Shell, for a distance of twenty
miles farther, over a very rough, rugged, and difficult road. There I found that the Flatheads
were five clays ahead of me, and that it would be perfectly impossible for me to overtake them
with my pack animals. T.herefore I deemed it advisable to go into camp-which I left in charge
of Mr. Burr-to go in search of the Flatheads, with my Indian guide. To this effect the Indian
guide and myself, mounted on two of my best horses, followed on their trail for a distance of
sixty or seventy miles, and found them encamped in a very beautiful valley. Here I was
received by them with tho greatest hospitality and kindness. I explained to the principal men
of the camp, in detail, the object of my visit. I told them that I came among them to secure a
delegation of their most intelligent and reliable men to accompany me across the Ror.ky mountains, to meet you at the St. Mary's village. I told them that you had visited the camp of the
Blackfeet Indians, and that your intention and determination was to bring all the tribes, both
east and west of the mountains, into one general peace; that your determination was to protect
them from the incursions of the Blackfeet Indians, who for years have been their enemies to the
knife; that your determination was to build anew the village of St. Mary's, and cause the
valley, where had been their homes for years, again to teem with beauty; that, in the beautiful
valley of St. Mary's, a foundation had been laid, and that upon it you intended to build, if
possible, a superstructure that all the Indian tribes of North America could look upon and
imitate, and that would be a monument which our government could view with feelings of pride
and credit. After much persuasion, the chief of the tribe delegated five of his principal men
to accompany me) to be their representatives to you. Four of them accompanied ·me to this
village, and I am compelled to bear witness, on an occasion, to their noble and Christian
character. Did what Father De Smet has told of the Flathead Indians need confirmation,
I am ready and willing to add my evidence in the behalf of these interesting children of the
mountains.
From the Flathead camp I followed up the Ji'Iusclc Shell river to its headwaters, by its northrn fork. I there fell upon tl1c headwaters of Smith river, flowing into the Missouri from the
,·outh, anc1 running in a northwe ter]y c urse by a very excellent prairie road across the
diviclinO' rid e. Thi · river take. it ri e in the same range of mountains as the Muscle Shell,
an<l flow in the oppo.·ite directi n. Thi river wind through a very beautiful prairie valley,
w 11 w ode l. The CUlT n of the stream i rapid, bed rocky, and water about eighteen inches
de p. Thi. vall y I D llow down£ r many mile. , and, finding it to take a course too far to
the nor h 1 ft i an l cr ·.-c l to the fi .. · uri hy • very xcell nt road. Here I found the Missouri to b fiv £ ct l
ml alJOnt thirty ' ttrd.· wide, c nd flowing with a very rapid current
.. t<.:r h ·rc i I> ·rfectl ' ·lear an li111pid. From the point where I
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struck the l\1:issouri there is a very excellent prairie road leading westward; but being unable
to ford the stream where I struck it, I was compelled to. follow down the course of it for eight
miles to find a ford, and then crossed a high ridge of mountains west of the Missouri, in order
to cut off the distance to my left. This prairie extends about twenty miles to the west, to the
dividing ridge, where rises the main fork of the Bitter Root river This dividing ridge, from
which flow the waters of the Missouri and the Columbia, I crossed on the second day from the
Mi ouri, and it proved the only difficult point of passage in my route from Fort Benton. This
divide is about four hundred feet high, and about three miles across. I here fell upon the
headwaters of the main fork of the Bitter Root river, the valley of which I followed down till it
unites with the Blackfeet fork of the Bitter Root river at Hell Gate. This valley is about a mile
wide, and well wooded with the pine and cotton-wood tree, and · affords a most excellent road
for tl~e passage of wagons. There is a well-beaten trail along this valley, made by the Flatheads in their course to their hunting-grounds east of the Missouri. I would here mention
tha,t this same trail leads along the north fork of the Muscle Shell river; thence down the river
to its mouth. The grade of this valley is scarcely perceptible, and along it you pass along the
slope of but one mountain, which, with but little trouble, would allow wagons to pass over it.
After leaving the main fork, I crossed the Blackfeet fork of the Bitter Root, and followed
along it for six or eight miles, and thence crossed to the St. Mary's by a most excellent prairie
road. I found good grass and water for my animals on nearly the whole route, and slept but
one night without wood, which was between the Missouri and Muscle Shell. I would m·e ntion
particularly the valleys of the Muscle Shell and the main fork of the Bitter Root rivers, as being
well grassed. I found, in both valleys, the grass green, rich, and luxuriant, and water and
wood in abundance. This wood I found to be principally the pine, cotton-wood, spruce, cedar,
and hemlock. I would also mention that game in the greatest abundance is to be found along
the whole route-buffalo, elk, antelope, and bear: I would also mention that I found the
weather much more mild we~t of the Missouri than east of it. For full details as to the character of the country, for each day's march, and the streams and rivers passed, I would refer
you to my journal.
I have the honor to be, sir, your obedient servant,
J. MULLAN,
Lieutenant United States ATmy. ·
Hon. I sAAc I. STEVENS,
Governor of TVashington Territory.

No.2.
NORTHERN P A.crFrc RAILROAD ExPLORATION AND SuRVEY,
Fort Owen, St. Mary's Valley, October 3, 1853.
DEAR Sm: You are placed in charge of the meteorological and supply post established in
this valley, with lVIr. Adams and Mr. Burr, assistants; Sergeant Simpson, in charge of the animals; Corporal Rose, Privates Wolfe Williams and Too hill Isham, of the 7th infantry; and
Simpson, Farnham, Osborne, Osborne, jr., Mechelbach, and Bell, quartermaster employes, and
Gates, to be chargeable to the survey.
'rhe object in establishing this post is twofold: first, to ascertain the character of the seasons
in this valley, and the adjacent ranges of mountains, by numerous and carefully-made meteorological observations: and, second, to continue the exploration and survey of the country between
the Rocky and Bitter Root ranges of mountains, extending it to Fort Hall, to connect with the
survey of Fremont, and northward to the Flathead lake, and even to the upper waters of Clark's
fork. As much time as practicable should be given to the examination of entrances to passes. It
is believed you will be able to work late, and to resume operations at an early period in the spring.
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It is important that attention should be given to collections, and particularly to the mineral
wealth of the region. Gold is said to be found in the neighborhood of the Hell Gate fork. I
desire you to pay especial attention to the Indian duties connected with your position. You are
authorized to pay an interpreter at the rate of $500 per year. He should, as you have suggested,
be a guide; and the Flathead, Gabiel, is recommended as competent and reliable: endeavor to
secure his services. Your attention is called to the several particulars in relation to which I am
directed io make reports in the instructions of the Commissioner of Indian Affairs, and any
information you can afford will be of service. Make an estimate of the probable cost of establishing a sub-agency, and the general cost of keeping it up. I shall, however, endeavor to
communicate with you again this fall, and may be able to send you additional Indian goods.
To Lieutenant Grover, who has volunteered to conduct the dog train over these mountains in
the winter, and to Mr. Tinkham, who has volunteered to cross the mountains twice by the
Marias Pass to Fort Benton, and thence by some southern pass to this point, and thence by the
southern Nez Perces to Wallah-Wallah, you will, of course, render all the assistance in your
power. Ample supplies have been provided for them, and I do not think any contingency will
arise making it necessary that they should encroach upon your stores.
By Lieutenant Grover and Mr. Tinkham, I hope you will be able to send reports of your
operations, or detached reports, with a statement of your route from Fort Benton to this point,
and of your survey to }fort Hall, should it be accomplished before the arrival of Lieutenant_
Grover.
You may rely upon my establishing at least a bi-monthly express there this winter, if practicable, and by which I shall be able to hear from you twice, and perhaps three times, before I
see you in the spring. I shall endeavor to visit this place previous to the 15th of June.
Of the animals (horses and mules) left in your charge, I am confident that as many of them
will be serviceable, in a few days, as your duties will require. Should the winter prove mild,
all the animals will probably be serviceable in the spring. For the meat rations you will rely
mainly upon beef, which is in abundance in this valley. Lieutenant Saxton established the
tariff at $60 per head, which meets my approval.
Yours, truly,
ISAAC I. STEVENS.
Lieutenant l\1uLLAN.

No.3.
FLATHEAD VILLAGE oF ST. MARY's,

Territory of Washington, October 2) 1853.
SrR: According to the verbal instructions you have already received, you are placed in command of the principal party to continue the work westward from this point, to connect with
Captain McClellan's work eastward, through the Cascade Tange. The party will be composed
as follows: Lieutenant Arnold, U. S. Army, assisted by Mr. Lyman Arnold, and Mr. G. W.
Stevens, assisted by Sapper Roach, associated in the charge of the astronomical observations.
1\1r. Lambert, the topographer of the expedition, in charge of the odometer survey, assisted
by Mr. Bixly.
r. Lander, civil engineer; Mr. Moffett, in charge of meteorological observations, assisted by
~ apper Davi ; .de rs . Kendall, Evan , Evelyn, and West, as general assistants; Sergeant
icrcrin ·, pack-mater, a· i ted by Mr. Henderson and ergeant Martin; Sergeant Lindez,
ua~terma t~r, commi ary, an ordnance ergeant; Private Horner, assi tant in making col1 ·chon · I nvate
ercky, f the drago ns, ho pi tal . teward; Corporal unningham, Privates
r n ln 11 and 1 mith, f tll a
r. an rr iner ; ri ate. fathers and Bowers of the fourth
'nfantry; 'ear, R d on, nd Yilliam , chargeabl , to he survey, and twenty-;even employes
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of the quartermaster and commissary department. Camille is assigned as an interpreter, with
an Indian guide of the Flathead tribe.
.
Your general course will be by the J ocko river to the Clark's fork of the Columbia, thence to
where the fork was crossed by Lieutenant Saxton, westward of the Pend d'Oreille lake, taking
either the route passed over by I.Jieutenant Saxton, or some practicable route between Clark's
fork and the Kootenaies river, and thence to near the Spokane house, at the crossing of the
Spokane river. Assign to Mr. Lander such duties in connexion with the railroad estimate and
side reconnaissance as will give the best result. The Bitter Root river should be examined,
and the route by Clark's fork reviewed, even should the general route be more to the north.
At the Pend d'Oreille lake, a detached party, sent to Colville by the northern trail, might
intercept Captain McClellan; and at Colville, would be in a position to move westward to open
a connexion with his work. The Spokane crossing, near the Spokane house, is a central
position, trains leading therefrom both to Colville and Wallah-Wallah. At the crossing you
may expect intelligence of Captain McClellan's movements, and additional instructions either
from Ca11tain McClellan or myself. Failing to receive intelligence or instructions, your general
course will be Olympia, by W allah- Wallah, and the military road to Nisqually, and thence to
Olympia. But you have full discretion to reach Olympia, from the Spokane house, by any
other practicable route which may be detected in your progress through the country, taking the
precaution, however, to communicate with Wallah-Wallah, where instruction~ may await you
to the end, and by express purpose generally. At least six good horses should be reserved by
you. The party to Colville by the northern trail, from the crossing west of the Pend d' Oreille
lake, place under the charge of Lieutenant Arnold, and instruct him, if he fail to hear from
Captain McClellan at Colville, to push beyond Colville to the base of the Cascade range; and
thence move to the south, along the eastern base of that range. Recollect the great object to be
accomplished, in the direction given by your operations, including those to Lieutenant Arnold,
is to connect your work with that of Captain McClellan, through the most practicable pass found
in the Cascade range by him; and to this every movement should tend. To this end you will
instruct Lieutenant Arnold, as he moves south, either to reach Olympia by Wallah-Wallah
and the military road, or by some other practicable route, as you may judge most judicious.
In reference to Lieutenant ArRold's party, I will suggest that it be immediately organized,
to be prepared for any duties of reconnaissance, on which it may be desirable to detach him,
previously to arriving at the Clark's fork crossing. It should be a most efficiently organized
party. Besides his brother's assistance in astronomical observations, it is desirable he should
have an assistant for the compass line and topography, and an assistant for barometrical observations. Endeavor so to organize his party, unless the deficiency of instruments renders it
impossible. I am of opinion that Mr. Lander's party should consist of not more than three
men besides himself. As you approach the country of the Kootenaies Indians, every exertion
should be made to-secure their services as guides, as they are said to be well acquainted with
the routes you will take. You are requested to obtain ·every information possible in reference
to the Indian tribes you may meet, and I can recommend Mr. Kendall as one who would render
much assistance in this important branch of the work. You are also requested to learn what
you can in reference to the missions situated in the vicinity of your route, and also of the
Hudson's Bay settlements; of both, whether their influence is beneficial or prejudicial to American interests in their neighborhood.
Enclosed you will find letters of introduction to officers in charge of Hudson's Bay posts at
Colville and Wallah-Wallah.
Truly yours, &c.,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Expedition.
Lieut. A. J. DoNELSON,
United States Corps of Engineers.
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No.4.
NORTHERN pACIFIC RAILROAD EXPLORATION AND Sl!RVEY'
Flathead Village, St. Mary's Valley, October 2, 1853.
SIR: You will remain at this point until the 25th instant ·or thereabouts, when you will proceed in a canoe down the Bitter Root and St. Mary's rivers, through by Lake Pend d'Oreille,
and down Clark's fork of the Columbia river to the main river) following the latter to the
mouth of the Cowlitz; and from that point make your way by the most practicable route to
Olympia.
During your stay at this place you will employ your time to the best advantage, collecting
such specimens in zoology, botany, ichthyology, &c., as may be rare and interesting; and in
your intercourse with the natives, making yourself familiar with their past and present history,
language, traditions, &c., as fully as possible. Henry Berry and George Smith, two experienced boatmen, will be placed a~ your disposal, and, where necessary, you are empowered to
hire an Indian guide. During your trip, in addition to collections in natural history, you will
note carefully the general direction of these rivers, and of their main tributaries, the various
falls and rapids, and their approximate distances; note also the width and depth of the stream,
the character of its banks at various points, and any other interesting and valuable facts. You
will also make a set of meteorological observations at regular intervals, for which purpose the
proper instruments will be furnished you.
You will collect all the information you can concerning the various missions on your route,
noting carefully their influence, both in connexion with the settlement of the country and as
tending to promote the civilization of the native tribes.
I will place at your disposal letters of credit and introduction to the agents of the Hudson's
Bay Company at the posts of Fort Colville, Wallah-Wallah, and Vancouver) with discretionary
powers as to their use.
Very truly yours, &c.,
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Expedition.
Dr. GEORGE SucKLEY.

No.5.
N ORTIIERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,
St. Mary's Valley, Washington Territory, October 3, 1853.
DEAR SIR: With your party you are assigned to the duty of examining the Marias Pass, and
returning eithei· by Cadotte's Pass or by the pass pursued by Mr. Mullan, or by that entering
the valley above this point, from the Jefferson fork of the Missouri, and known as the main
Flathead trail, and thence by the southern Nez Perces trail to Wallah-Wallah, and the military road to Olympia. Fort Benton will be visited by you to confer with Mr. Doty, and make
known to him the several routes examined, and to advise in relation to points requiring examination; should it be practicable, it would be desirable that Mr. Doty should accompany you to
St. Mary's, and thence return by Cadotte's Pass to Fort Benton.
It i desirable that you should return by the broad Flathead trail; but the season is late, and
it may be found nece ary to come here by the shortest route, that of Cadotte's Pass. It is probabl that with good pack animals, the route by Cadotte's Pa s will occupy ten days; that by Mr.
ll n , tw lve; and by the broa
lathead trail, fifteen days. In addition to the railroad
r connai : nee a~ . timate, e timate a to the co. t, and report as to the best practicable
..h of ~ t
hm O' a wa on route fr m Fort Benton to thi point.
ur {,'111 e w1ll be a lathead Indian, who will accompany you to the entrance of the Marias
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Pass, and the voyageurs Monroe and Dauphin are assigned to your party. Mr. Doty and Lieutenant :Mullan will be directed to afford you every assistance in their power, particularly in
giving you good animals. Lieutenant Mullan will furnish a Nez Perces guide, and additional
instructions will await you at Wallah-vVallah.
Your labors will be arduous; and will contribute greatly to the value and interests of the
expedition, and you enter upon them with my entire confidence as to their successful accomplishment.
Yours, &c.,
ISAAC I. STEVENS.
Mr. TINKHAM.
No. 6.
NORTHERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,
St. Mary's Valley, October 3, 1853.
MY DEAR SIR: I send you by ~fr. Monroe a. sketch of the several routes already examined
from Fort Benton to this point, to which Mr. 'rinkham will add, on his arrival at Fort Benton,
the routes examined by him.
1st. A route from the Blackfeet fork to the J ocko river; and, 2d, a route by the Marias Pass,
from this point to Fort Benton. I have requested Mr. Tinkham to make known to you the
character of these several examinations, and to confer with you in relation to the best direction to
be given to your work from Fort Benton. Should it be deemed by you practicable, or compatible
with your other duties, you will accompany Mr. Tinkham to this point to confer with Mr.
Mullan, and then return to Fort Benton. My object is to bring the operations, by way of conference between the two parties, and the communicability of information, into connexion, so
that the best results may be accomplished. I earnestly desire this to be done, and I am
:;atisfied it is entirely practicable. The Flatheads pass the mountains all through the fall, and
till after new year's. All this is_, however, left to your own judgment and discretion, in which
I place entire confidence. It will be necessary that the animals be kept in the best possible
condition-oxen, horses, and mules. The operations of the winter will be more extensive than
was anticipated, and it is of the greatest consequence that every animal be in condition for
service. You may expect Mr. Tinkham by the 20th instant, and it is important that he should
have an effective train to return. The two ponies which I left with you must not be put to the
hard work of crossing the mountains) but the remaining animals may be brought into requisition.
At this point we leave nearly eighty animalt:!, sixty of which will be effective in the course of
this month, and will be sufficient for Mr. Tinkham's route to the Pacific from this point, to
provide for your return to Fort Benton, and for the operations of Mr. Mullan, who has with
him fifteen men.
Our operations to this point have been very successful. The principal party under Lieutenant Donelson moved yesterday. I move to-day to visit Colville, and thence make the best of
my way to the sound.
Yours truly,
ISAA 0 I. STEVENS.
Mr. DoTY.
CAMP oN ST. MARY's RrvER,
Thirty-three Miles below St. Mary's Village, October 7, 1853.
Mr. Tinkham got in last evening, and starts on his examination this morning.
Since writing the above I have met Victor, the chief of the Flatheads, and nine lodges of
Flathead Indians. He starts in two days across the mountains on a buffalo hunt, and will
return in November. His people will remain till after Christmas : so much for these horrible
mountains.

9/
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Monroe, Baptiste, and the two Piegans go by Cadotte's Pass. One of the Piegans has agreed
to accompany you to St. Mary's, and to return with you to Fort Benton. He is the more delicate Indian of the two, and the better Indian. He guided me to St. Mary's and is very trustworthy. In reference to the service of Monroe, Baptiste, and the two Indians, I shall write a
special letter.
Yours, &c.,
ISAAC I. STEVENS.
Mr. DoTY.

No. 7.
NORTHERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,
St. Mary's Valley, October 3, 1853.
MY DEAR GROVER : We have had good success in coming through the mountains : fine
weather and no snow. All the parties were here on the 30th September, except that of Mr.
Tinkham, who is out examining a route from the valley of the Blackfeet river to the Jocko
river to see if the defile ending in Hell Gate cannot be avoided. ·Donelson left yesterday in
charge of the principal party, and I shall move off in the morning, and hope to reach Fort Colville in ten to twelve days.
In your examination of the Dalles, I will thank you to examine as to the site of a suitable
depot for emigrant purposes, and for the continuation of the survey. It should be in the neighborhood of grass and wood, and as near as practicable to the head of steamboat navigation. I
·have left a good store of provisions for you at this point, and shall make every exertion to send
here an express in November from the sound. I am decidedly of the opinion that you will
accomplish the undertaking of the dog train.
Lieutenant Mullan is left in charge here, with Messrs. Adams and Burr as assistants, Sergeant
Simpson in charge of animals, and twelve men. He will assist you in every way in his power.
The doctors will also remain here some twenty days, with two men, and then go down the St.
Mary's river and the Columbia in a boat.
I shall expect to see you in Olympia some time in February, and to congratulate you on the
success of your enterprise.
Yours, &c.,
ISAAC I. STEVENS.
CAMP ST. MARY's VALLEY,
Thirty-three Miles below St. Mary's Village, October 7, 1853.
Mr. Tinkham got in last evening, and starts on his examination to-morrow. He will reach
Fort Benton by the 20th instant, and is accompanied by a good Flathead guide.
No. 9.
(ORDERS.]
N ORTIIERN pACIFIC RAILROAD E XPLORATION AND SURVEY,
Camp Washington, October 29, 1853.
The chief of the exploration congratulates his associates upon the junction of the eastern and
e .tern divi ion on the banks of the Spokane river, and for the successful accomplishment of
the reat bject of their joint labors. To Captain McClellan, his officers and men, too much
ere it c nnot be a cribe for their indefatigable exertions, and the great ability of all kinds
rou{Yht to their divi ion of the Tork. They can point with just pride to the determination of
t o practicable pa e 'n that m t formi able barrier from the Mississippi to the Pacific, of the

LETTER TO LIEUTENANT ARNOLD.

6'7

Cascade range, and to a most admirable .development of the unknown geography of the region
eastward to the Columbia, as showing the unsurpassed skill and devotion which has characterized the chief of the division and all of his associates.
To Lieutenant Donelson and his command thanks have already been tendered for their previous services. But special commendation is nov: due for the constancy and success which have
crowned their labors on their difficult line of Qlark's fork, from the St. Mary's village to this
point. The detached party under Lieutenant Grover, engaged in the survey of the upper Missouri, and about to cross the mountains with a dog train; the parties under Lieutenant Arnold,
now at Fort Colville; under Lieutenant Mullan, now exploring the route from the St. Mary's
valley to Fort Hall; under Dr. Suckley, on his way in a boat, with two men, from the St. Mary's
valley by that river, Clark's fork, and the Columbia, to Fort Colville; Mr. Tinkham, engaged in
the exploration of the Marias Pass and the broad Flathead trail; and Mr. Doty, in charge of a
meteorological party at Fort Benton, must not be forgotten. They have all developed ability of a
high order in the progress of the exploration. No one doubts that success will crown their
labors.
The chief of the exploration would do injustice to his own feelings if he omitted to express
his admiration for the various labors of Mr. Stanley, the artist of the exploration. Besides
occupying his professional field with an ability above any commendation which we can bestow,
Mr. Stanley has surveyed two routes-from Fort Benton to the Cypress mountain, and from the
St. Mary's valley to Fort Colville over the Bitter Root range of mountains-to the furtherance
of our geographical information, and the ascertaining of important points in the question of a
railroad; and he has also rendered effectual services in both cases, and throughout his services
with the exploration, in intercourse with the Indians.
Our labors are near their conclusion for the present season, and it only remains to go into
quarters. The two divisions, under the respective commands of Captain McClellan and Lieutenant Donelson, will proceed to the Columbia barracks by way of Wallah-Wallah and the
Dalles, and then await instructions as to the discharge of their men and the arrangements
for the office-work. The animals will be left at Wallah-Wallah and the Dalles, in the charge
of trustworthy men, to be cared for during the winter, in readiness for operations in the spring.
.
ISAAC I. STEVENS,
Governor of Washington Territory, in Charge of Exploring Expedition, &c.

No. 10.
CAMP WASHINGTON,

Twelve Miles South of Spolcane House, October 29, 1853.
IR: We met the party of Lieutenant Donelson at this place yesterday, and from him I
learned that you probably reached Colville yesterday. Besides the instructions which I left
there for you with Mr. McDonald, I have only to suggest that in your route to Wallah-Wallah
it will be well to examine the Grande Coulee. It is left free with you, however, to decide,
should the lateness of the season or the condition of your animals make it advisable, whether
you will take this route or pursue the best known trail to Wallah-Wallah, concerning which you
can receive full information from Mr. McDonald. You are authorized, should your judgment
dictate it, to leave your animals at Colville, making arrangements with McDonald for their safekeeping; and, in connexion with Dr. Suckley, to descend the Columbia river in a boat, making
the best survey you can. I send you a memorandum of points, in the line of the Columbia,
particularly requiring attention, which has been proposed by Captain McClellan. Although it
is desirable to meet Dr. Suckley, and with him confer upon your own and his future operations,
it must not be done at the expense of too much time; and you are authorized, should you not
meet him at Colville on your return from the upper Columbia, to move at once to Wallah-
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Wallah. At Wallah-Wallah you will receive additional!nstructions. We have met Garry,
the chief of the Spokanes, and I am highly pleased with him. He is a man of entire honesty
and great energy, and well calculated to be chief of his tribe. Under his auspices I think his
people will improve rapidly. You are aware of my wish to establish a meteorological post
between the Cascade and Bitter Root mountains.
I wish you would consider this matter and endeavor to advise me in regard to its location and
the manner in which it should be conducted. Three places come into competition, W allahWallah, Fort Colville, and the Spokane river; and I am at present inclined to the opinion that
W allah- W allah is the most suitable.
Give all the attention you possibly can to the Indians,-particularly to the Spokane and Nez
Perces.
Yours, .&c.,
ISAAC I. STEVENS.
Lieut. R. ARNOLD, 4th Artillery.

No. 11.
CAMP WASHINGTON,
Twelve Miles South of Spokane House, October 29, 1853.
DEAR SrR: I have learned from Mr. McDonald, at Colville, that the Hudson's Bay people never
attempt the passage of the Columbia in boats from the ·Pend d' Oreille mission; and I have
therefore requested Lieutenant Arnold, now at Colville, to send to the mission a guide, and
with the suggestion that you come from that point by land.
My object in this is to inform you, so far as I learn, of the dangers ahead, that you may not
be exposed to unnecessary risk. I have also suggested to Lieutenant Arnold, that, on your
meeting him at Colville, you should mutually confer in reference to your future operations.
You may deem it advisable to accompany him by land, and I have given to him authority,
should the lateness of the season or the condition of his animals forbid his journey by land, to
descend the river in a boat; in which case I shall wish to have you go together. My object in
making these suggestions is to guard yourself and your men from unnecessary risk, and not to
interfere in the slightest degree with the field you wish to occupy. I wish that field should be
occupied as fully as the lateness of the season and the means in your power will permit, that
the best results may be gained.
Yours, truly,
ISAAC I. STEVENS,
Governor of Washington Territory, &c.
Dr. GEORGE SucKLEY.

No. 13.
CAMP W ASIUNGTON,
Twelve Miles South of Spolcane House, October 29, 1853.
EAR IR: Our eastern and western divisions have met at this point, and the train has now
been carrie entirely aero . aptain McClellan has discovered two passes in the Cascade range,
north of ount Rainier) and ha explored the whole range from the Columbia to the 49th par-·
allel.
e an the officer with him are in excellent health, and have done an immense amount
of work. Lc t eY'enino- we had a little up er or meeting of the gentlemen of the two divisions,
at which y ur name, antl tho. e of other gentlemen on detached service, were not forgotten. I
have borne con:tantly in min<l what I tol rou jn r gard to upplying provisions and Indian
good , an I' ·ill avail my ·elf of the v ry fir t opp rtunity to do so.
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I hope to meet Mr. Owen, by whom I will send some powder; and I think you will be able
to get from him some sugar, coffee, and other indispensable articles. As regards the expresses,
I shall make every endeavor to establish them, but may not succeed.
It is a matter which I deem of very great importance, that you should receive intelligence
from us, and that we should hear of your movements; and you may rest assured that no effort
on my part will be wanting.
Our parties are all now to move to Wallah-Wallah and the Dalles, where we shall leave the
animals; thence to Columbia barracks, when the men will be discharged and the office force
made up, which will proceed to Olympia by way of the Columbia and Cowlitz rivers.
Yours, truly,
ISAAC I. STEVENS.
Lieutenant MuLLAN,
St. Mary's Village.

No. 14.
CAMP WASHINGTON,
Twelve .Miles South of Spolcane House, October 29, 1853.
DEAR SIR: We have met at this place the eastern and western divisionH, and our success is
complete. Captain J\1cClellan has found two passes through the Cascade ridge, north of Mount
Rainier. Last evening we had a supper, at which you were particularly remembered, and your
services referred to.
I have met Jack, the guide of Lieutenant Macfeely, who. speaks of the Nez Perces trail to
Wallah-\¥allah as quite severe. They were twenty-two days in going-stopping two days,
however, for a missing nian-and lost twenty animals. They did not get on the true trail,
however; in the words of the guide, they struck too high up. This letter will probably reach
St. Mary's about the time of your arrival there; and I think before deciding to go by the
southern Nez Perces route, in conformity with instructions already received, you should get all
possible information from the Indians.
There seems to be no doubt that the route by Clark's fork, taken by Lieutenants Saxton and
Donelson, is the best in a severe season; and you have authority, should your information lead
you to the belief that the Nez Perces route will expose you to too much risk, to take this route.
In reference to the goods for your guide, I have them together, and will send them by Mr.
Owen, if we meet him, as I trust we shall; but if not, you had better arrange with Mr. Owen,
at St. Mary's, to pay him there.
All parties will move from this point to Wallah-Wallah and the Dalles, where the animals
will be left over winter; thence to Columbia barracks, when the men will be discharged, and
then to Olympia for office-work.
Truly yours, &c.,
ISAAC I. STEVENS.
N. B.-The goods for your guide are as follows: four blankets, four pair leggins (cloth.)
A. w. TINKHAM.

OLYMPIA, WASHINGTON TERRITORY,
December 19, 1853.
SIR: During the last week the parties of Captain McClellan and Lieutenant Donelson have
reached Olympia, and are now prepared to enter upon the office-work. During this week
Captain McClellan will leave this place to explore the region west of the Cascade m0untains,
with a view of bringing the railroad line down to a good harbor on Puget sound; to deter-
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mine i.he proper location of the military road, and to examine the work already executed upon
it. The mild weather we are now experiencing will favor his operations greatly. I shall here
establish a meteorological post, keeping up a series of complete observations during the winter.
The latitude and longitude will also be determined with all possible accuracy. I am pleased to
be able to report the arrival of Dr. Suckley, with his little party. His trip by canoe from the
St. Mary's village has been entirely successful, having accomplished the entire distance to Fort
Vancouver by water, with the exception of about sixty miles above Fort Colville, where the
rapids are so frequent and dangerous in their nature that its passage by water is seldom
attempted. I will, in the following extract from his report, give the results achieved by him:
"*
*
* Agreeable to instructions received from you, dated October 2, I had considerable difficulty in making a canoe which would answer the purpose. A skin boat, made of
three bullock's hides, was at length constructed, and on the 15th of the same month I embarked
with two white men and an Indian, to descend the Bitter Root river. The inhabitants of St.
Mary's were entirely unacquainted with the nature of the river, and its capabilities for canoe
navigation, no boats ever having been known to ascend the river higher than the Horse
Plain, just. below the junction of the St. Mary's and Pend d' Oreille rivers. My trip being considered so hazardous, I was obliged to proceed with great caution, and it was not until the
eleventh day that I reached the latter river. On the twenty-fifth day after my departure from
St. Mary's, I reached the Pend d'Oreille mission. My provision had entirely given out, but,
thanks to the kindness and hospitality of the good missionaries at that point, my stock was
replenish-ed. Here I found that the skin canoe had become so rotten that it became necessary,
in case I proceeded farther by water, to obtain a new boat. Owing to the miscarriage of some
letters of instruction which had been sent to me from you, and from a wrong impression on the
minds of the priests, to the effect that they had heard of your having sent positive orders to me
to relinquish the trip, I was reluctantly compelled to take horses and proceed to Fort Colville,
on the Columbia river, distant sixty miles by land. The distance by the river may be a little
more. It is my opinion, from what I could learn from observation and report, that I could
have descended the Clark river to that point, although, of course, I should have been obliged
to use great caution, as nothing definite is kn·own by the Indians or others concerning this part
of the river. I suppose that the river would be navigated by the Indians, in their canoes, if
there was anyinducement. Their hunting grounds lie in an opposite direction, and they are
too indolent to travel for the sake of exploring or for pastime. On the 13th of November I
arrived at Fort Colville, where I obtained further supplies, two canoes, and three Indians. On
the 17th I again embarked, reaching Fort Vancouver on the 6th of December. On the route I
stopped at Fort Okinakane, Fort Wallah-Wallah, the Dalles, and Cascades, and obtained such
supplies as I needed. The time occupied in making the whole distance was fifty-three days, or
two days less than were occupied by the main train, under Lieutenant Donelson, between the
same points. The running time, exclusive of stops, was 285-i hours, and the distance, (approximative,) as measured by the course of the rivers, including the greater and lesser bends, one
thousand and forty-nine miles. This will give the average speed of 3. 774 miles per hour.
There were but three portages on the whole route of any magnitude; one of thirteen hundred
paces on the Clark river, above Lake Pend d'Oreille; one on the Columbia, at the Dalles, of
eight hundred paces; and lastly, one on the Cascades, one and a half mile in length. On the
latter, I made use of the wooden rail way to convey the canoes and their loads. It should be
borne in mind that this pa age was made at the lowest stage of water, when the current was
-proportionately feeble.
"The Bitter R ot river wa quite shallow in many places, and my canoe, which, when loaded,
drew abo t ten inche of water, had frequently to be lightened. After reaching the St. Mary's
river, f; r~e y the ju.nction of the la t-mentione tream and the Hell Gate river, I always
had · 1fficwnt epth of water. About ·ixty mile (by the river) below the mouth of the Hell
a e river, the mountains a1'proach very closely to the bed of the stream, rendering its current
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very swift and tortuous, abounding in rapids. Farther down it is straighter, with large flats
on one or both sides, channel deeper, and current more sluggish. At a point about sixty miles
above the Pend d' Oreille mission (of St. Ignatius) is the Pend d'Oreille or Kalispem lake,
formed by a dilatation of the river. It is a beautiful sheet of water, about forty-five miles in
length. Below this the river is sluggish and wide for some twenty-six miles, when rapids are
again encountered during low water. From a point nine miles above the lake to these rapids,
a distance of about eighty miles, steamboats drawing from twenty to twenty-four inches can
readily ascend. In higher .water, of course, the distance will be le.ngthened. There would
then be but one bad Dbstacle between the Cabinet, twen.ty-:five miles above lake Pend d' Oreille,
and a point some ten miles below the mission, a distance of one hundred and forty miles. The
obstacle alluded to is where the river is divided by a rock island, with a fall of six and a half
feet on each side. At this point a lock might readily be constructed.
"The Hudson's Bay Company's large freight boats are in the habit of ascending from the lower
end of the Pend d'Oreille lake to the Horse Plain, a distance of 135 miles; this involves two
portages.
''On the Columbia river, between themouthsofthe Spokane and De Chute's rivers, a distance
of about 350 miles, there are but three bad obstacles to navigation for steamboats drawing from
twenty to thirty inches. The principal of these are the Priest and Buckland's rapids. These
might probably be locked, or so n10di:fied by art as to render them passable for steamboats or
other craft. The mouth of the De Chute's river is about eight miles above the present steamboat landing at the Dalles. I have dwelt on · these particulars, knowing how important this
matter will prove, in relation to questions· of railroad construction and the transportation of
supplies.
"From the Horse Plain, before spoken of, the river, Rofar as I examined it, would be excellent
for rafting purposes. Timber in this manner could be transported a great distance. Above
this to the St. Mary's village, I cannot give a decided opinion in its favor, but am inclined to
the opinion that rafts might run. At any rate, logs could be readily driven down by the current from an immense distance. While on the subject of timber, I will briefly allude to its
quantity and quality. Along the Bitter Root and Hell Gate rivers, and the mountains in their
vicinity, the red pine and larch, favorite trees in ship-building, are found in great quantity.
The white pine, cotton-wood, and wild cherry are also found, although not in such quantity.
Farther down these streams we :find, in addition, cypress or cedar, hemlock, spruce and :fir, besides several hard-wood trees. The timbered country extends from the main range ·o f the Rocky
mountains to a point about eighty miles below Fort Colville. From that to the Dalles there is
no timber. At the Dalles it again appears, and trees of many descriptions) and frequently of
enormous size, are found thickly covering the valleys and surrounding hills.
"Excellent building stone is found along n~arly the whole route. There are pieces of excellent land along the rivers. Their waters are clear and beautiful, and :filled wit?- thousands
of the different kinds of the salmon family. The country above the Dalles is remarkably
healthy." * * *
Dr. Suckle-y reports that Lieutenant Arnold had reached Wallah-Wallah, and would immediately come on. Lieutenant A. had been entirely successful-had accurately determined the
latitude of the mouth of the Clark's fork of the Columbia, and had made an examination of the
Grand Coulee, which in its character is found to differ essentially from published results. Mr.
Tinkham, now on his way from St. Mary's, is probably through the mountains and within six
to ten days ofWallah-Wallah. Our examinations down the line of the Columbia prove it entirely practicable for a railroad, and the line along Cowlitz river and thence to Puget sound is
remarkably cheap, as well as easy of construction. Puget sound can certainly be reached by
two practicable routes, the line of the Snoqualme Pass with a single tunnel-say three thousand yards long, and with grades not exceeding forty feet-and the line of the Columbia and
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Cowlitz, with somewhat easier grades, with no tunnels, but involving an increased distance of,
in round numbers, one hundred and fifty miles.
The office-work is commenced with great vigor, and I hope to be able to despatch my preliminary report in a month's time.
I am, sir, very respectfully, your most obedient,
ISAAC I. STEVENS,
Governor of Washington Territory.
Hon. JEFFERSON DAVIS,
Secretary of War, Washington.

wAR DEPARTMENT,
Washington, December 1, 1853.
SrR: I have received, with your letter of the 28th of September, a duplicate of that of September 8th, (the original has not come to hand,) in which you state that the funds allotted for
the survey under your charge would be exhausted by the middle of October, from which time
to the 30th of June next you would require $30,000, in monthly instalments; andyou add an
estimate of $40,000 for the operations of your party for the next fiscal year, ending June 30,
1855.·
The department very much regrets that, with a full knowledge of the extent of the means at
the disposal of the department for the survey intrusted to you, you have so made your arrangements as to absorb all your funds so long before the completion of the work. I have no means
of meeting any further demands for the expenses of your party.
In the instructions from this department of April 8, you were directed to bring your operations to a close, and submit a general report before the first Monday in February next, when
the law requires all reports to be laid before Congress. All arrangements looking to the extension of your operations beyond the time indicated in those instructions are without authority;
and you are directed to close your work in the manner therein prescribed ..
Very respectfully, your obedient servant,
JEFF'N DAVIS,
Secretary of War.
Governor I. I. STEVENS.

PART I I.
REPORT.

CHAPTER I.
Genm·al Instructt'ons and Arrangements.
W ASHI:NGTON, D. C., June 30, 1854.
Srn: On the 8th of April of last year I was assigned to the charge of the Northern Pacific Railroad Exploration and Survey, under the following instructions:
"wAR DEPARTMENT,

" Washington, April 8, 1853.
" The War Department being directed by a recent act of Congress to survey the several .routes
of a railroad from the Mississippi river to the Pacific ocean, it has been determined to explore
• and survey a route from the sources of the Mississippi river to Puget sound; and the following
instructions are given in relation to it, and for the information and direction of the several branches
of the service:
"1st. The exploration and survey is placed in charge of Isaac I. Stevens, governor of the
Territory of Washington, to whom all officers det~iled for the same will report for instructions.
"2d~ The general project of the operation, subject to such modifications as circumstances may
direct, is to operate from St. Panl, or some eligible point on the upper Mississippi, towards the
great bend of the 1\Essouri river, and thence on the table-land between the tributaries of the
Missouri and those of the Saskatchawan to some eligible pass in the Rocky mountains. A depot
will be established at Fort Union, at the mouth of the Yellowstone, and a portion of the party
will rendezvous there and await the coming up of the main body. A second party wm proceed
at once to Puget sound, and explore the passes of the Cascade range, meeting the eastern
party between that range and the Rocky mountains, as may be arranged by Governor Stevens.
"3d. As in the prosecution of this exploration and survey it will be necessary to explore the
passes of the Cascade range and of the Rocky mountains from the forty-ninth parallel to the headwaters of the lYiissouri river, and to determine the capacity of the adjacent country to supply,
and of the Columbia and Missouri rivers and their tributaries to transport, materials for the construction of the road, great attention will be given to the geography and meteorology generally
of the whole intermediate region; to the seasons and character of its freshets ; the quantities
and continuance of its rains and snows, especially in the mountain ranges; to its geology, in
arid regions keeping particularly in view the bringing of water to the surface by means of
artesian wells; its botany, natural history, agricultural and mineral resources; the location,
numbers, history, traditions and customs of its Indian tribes; and such other facts as shall tend
10 f
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to deveiop the character of that portion of our national domain, and supply all the facts which
enter into the solution of the particular problem of a railroad.
"4th. Brevet Capt run George B. McClellan, already under orders to report to Governor
Stevens, is assigned to duty on this survey, accordiug to his brevet rank. " 5th. Captain John W. T. Gardiner, first dragoons ; Captain Joseph Roberts, fourth artillery ;
Second Lieutenant Johnson K. Dun-::an, third artillery; Second Lieutenant Rufus Saxton, jr.,
fourth artillery; Second Lieutenant Cuvier Grover, fourth artillery, and Brevet Second Lieutenant
John Mullan, jr., first artillery, are assigned to duty on this survey, and will report to Governor
Stevens for instructions.
''6th. In addition to Lieutenant A. J. Donelson and ten non-commissioned officers, artificers and
privates of the engineer company, already under orders for the expedition, one sergeant, two corporals, one musician, and sixteen privates of company D, first dragoons, now stationed at Fort
Snelling, will be placed at the disposal of Governor Stevens; and, in view of the character of the
service, the officers of the company are required to select none but tried men and animals for the
duty.
·
"7th. In the exploration of the Cascade range, the brigadier genera] in command of the Pacific
division will assign to Captain McClellan two officers from those who may volunteer for the
service, and thirty men, to be selected from the several companies stationed in the Territory of
Washington, and on the Columbia river. Every facility ''rill be given to Captain McClellan and
his party in the discharge of their difficult and important duties, and much is expected fi·om the
hearty co-operation and assistance of the officers and troops stationed in the Territory.
"8th. The several administrative branches of the service will, on requisition duly approved
by Governor Stevens, supply the officers, soldiers, and civil employes of the expedition, (except
the scientific corps and their assistants,) with transportation, subsistence, medical stores, and
arms. The Quartermaster's department will supply funds to provide means of transportation,
and to pay for the hired men of the department attached to the command. The Subsistence
department will supply rations, or funds for their purchase. The Ordnance department will furnish forty Colt's revolvers, forty Sharp's patent rifles, forty ordinary rifles, and a mountain piece,
with the necessary ammunition, and a travelling forge. The Surgeon G~neral's department will
assign a medical officer to the command, having skill as a naturalist, provided he can be detailed
without detriment to the servic~.
"9th. After the completion of the survey of the passes of the Rocky mountains, such portions
of the officers, troops, and employes, both of the escort and of the scientific corps, as are not
needed in the operation westward to the Pacific, will be despatched homeward by new routes,
still further to develop the geography and resources of the country. Such of the of£cers and
troops as are not wanted for office duty, will report to their several stations; all civil employes
not necessary for a similar purpose will be eli ' charged, and the office force will proceed to such
point as may be d esignated by Governor Steve n~ , to pn~pare the usual reports.
"lOth. After the completion of the field examinations, the expedition will rendezvous at some
point in the T errit ory of Wa shington, to prepare the usual reports, sending to Washi ngton at the
earliest practicable moment a summary of the principal events of the expedition, and a railroad
report, to b e laid before Cong ress, on or b etore the 1st of F ebruary, to be followed at a later
p eriod by an elaborate report, presenting a full account of the labors and results of the expedition.
"lltb. The sum of for ty thousand doll ars ($40,000) is set apart from the appropriation for the
survey th us in trusted to Governo r StevPns.
"JEFFERSON DAVIS,
"Secretary of JiVar."

to

In conformity with t~ese instructions, I p roceeded to organize the parties for the work assigned
e, took the field m per ... on at the earliest practicable period, and have now the honor to
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submit the following preliminary report, showing the progress of the exploration at this time,
and particularly developing 1he facts which have been established in reference to the practicability of the northern route for a railroad.
You have already been advised, by my previous reports, of the details of the organization
of the exploration, ~Jnc.l of its narrative and history to the present time; yet, to present the whole
subj ct in one view, I will briefly re.state the plan pursued in prosecuting the survey, and refer
to the several parties employed in the exploration, and the routes examined by them. This will
be done with all possible brevity; and for fuller information I will refer you to my previous communications, and will request that they be considered as forming a portion of this report.

CI-IAPTER II.
F~~eld

Explored by Different Parties.

As the fielu contemplated in my instructions extended from the great lakes to the Pacific
coast, and from the 49th parallel to the emigrant route of the South Pass, and as no portion
of this field had been explored since the clays of Lewis and Clark, except a small portion
towards the Pacific. coast; as a portion of it was occupied by Indians supposeJ to be treacherous
and hostile, and as it was in a high latitude, much abridging the season of active operations,
it was determined that the exploration should be conducted in two divisions, operating respectively from the Mississippi river and Puget sound; and that a depot of provisions should be
establi:::hed by a third party at the St. Mary's villHge, at the western base of the Rocky
mou11tains, to facilitate the winter operations of the exploration, .and enable the exploring parties
to continue in the field the longest practicable period; and that all the parties should be organized in a military manner for self-protection, and to force their way through whatever difficulties might be encountered.
Accordingly, Captain George B. McClellan, corps of engineers, was assigned to the ch:uge of
the western division; Lieut. Rufus Saxton, jr., to the duty of establishing a depot in the St.
Mary's valley; and the eastern division was under my own personal direction. A small military
force was assigned to each, and the necessary scientific corps, composed of officers of the
army and civilians.
The western division was charged with .the duty of exploring the passes of the Cascade
mountains, fi-om the Columbia river to the northern parallel, and of pushing eastward to meet
the eastern division between the Cr~scade and Rocky mountains~ Captain McClellan was assisted
in this duty by Second Lieut. Johnson K. Duncan, third artillery, astronomer, topographer,
and artist; Second Lieut. S. 1\'Iowry, third artillery, in charge of the meteorological operations;
Second Lieut. H. C. Hodges, fourth infantry, quartermaster and commissary; J. F. Minter,
Esq., civil engineer; George Gibbs, Esq., geologist and ethnologist; Dr. J. G. Cooper, surgeon
and naturalist; A. L. L ewis, Esq., civil engineer and interpreter.
Lieut. Rufus Saxton, jr., in additjon to establishing the depot at the western base of the
Rocky mountains, was directed to make a reconnaissance of the country passed over by him,
with the view of combining the operations of the eastern and western divisions; and he was
assisted in this duty by Second Lieut. RichHrd Arnold, third artillery, assisteJ by 1\'Ir. Lyman
Arnold, in charge of astronomical observations; Second Lieut. R. Macfeely, fourth infantry, in
command of the escort; and D. S. Hoyt, meteorologist and. topographer.
The ea tern division, excluding the mention of certain officers and civilians who were on duty
only for a short time, and who~ e ca es have be n brought to your notice in previous reports, consi ted of Second Lieut . . . J. Don l on, corp~ of engin ers, in command of a detachment of ten
sappers ancl miners; econd Lieut. Cuvi r Grover, fourth artillery; Second Lieut. John Mull· .n' fim.rth arti\1ery; Doctor George 'uckl y, urg on and naturali t; Isaac F. Osgood, Esq.,
d1 bur .. mg uarti nr.a... r' , and commi .. ary agent; J . .\:I. tanley, artist; F. W. Lander and
ci\il ngineers; John amLert, E~q., topographer; George W. Stevens,
· \ · inkh m, )s
q., a-tr n ~c:r' ar_t? ~ r a portion f the r ut in charge of 1he magnetic ob"ervations, assisted
arne
Y·
Ilh m I. raham, s ., astr nomer; Joseph Ioffett, meteorologist; T. S~
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Everett, Esq., quartermaster and commissary's clerk; Thomas Adams, assistant topographer;
William l\f. Bixby, in charge of compass-line, and B. F. Kendall, Elwood Evans, Charles E.
Evelyn, and F. H. Burr, aids. A detachment of twenty men of the first. dragoons was on duty
with this division, and the necessary quartermaster and survey employes.
Besides which, the services of Dr. John Evans were secured as the geologist, and those of
Proll ssor S. ~. Baird as the naturalist, of the exploration.
In the execution of this plan, Lieut. Donelson, with Lieut. Mullan, Mr. Graham, and six sappers, was directed to survey the Missouri river from St. Louis to the highest point it might be
reached by the steamer of the American Fur Company, to establish at Fort Union a large depot
of supplies and provisions, and to carefully examine the country in the vicinity of Fort Union,
from the White Earth to the Big Muddy rivers. Mr. Lander was despatched in April to the
upper Mississippi, to examine the several crossings of that river, to ascertain the point which,
giving a good crossing, would furnish the best connexions east with Lake Superior ancl the
northwestern roads, and west with the probable ·general course of the railroad route, and to report
as to the best point and line of departure of the main party. Mr. Tinkham, the associate civil
engineer, was soon afterwards ordered to St. Paul with instructions to co-operate with Mr. Lander
in the same duty.
The main party was ordered to rendezvous at St. Paul, and a camp near Fort Snelling, named
Camp Pierce, was there established under Capt. J. W. T. Gardiner, 1st dragoons: who was
assigned 1o the command of the escort, and acted for a short time as commissary and quarterma~tcr, but of whose services I was afterwards deprived in consequence of the state of his health,
which compelled him to ask, by the advice of the surgeon, to be relieved from duty. Here the
necessary arrangements were made to prepare for moving into the .interior.
Previous to leaving Washington city, I had despatched Lieut. Donelson to Montreal, to confer
with Sir Georg~ Simpson, the governor of the Hudson's Bay Company, as to the assistance that
might be given to our operations, and had procured from him much reliable information in relation
to the route, and circular letters to all the posts instructing the officers of the. company to afford
every aid in their power. Guides were also sent by him to Pembina for the exploration. It was
my intention to send Lieut. Beekman Du Barry, 3d artillery, to Pembina, to get these guides,
and, moving north of the Miniwakan lake, to meet me between that lake and Fort Union; but
on my arrival at St. Paul I became convinced that they were not needed, and I accordingly
determined to dispense with them altogether.
Lieut. Du Barry was then assigned to the general charge of the observations, and was relieved
from duty at his own request, on the arrival of the expedition at Lightning lake, and ordered to
report to the Adjutant General.
.
I arrived at St. Paul on the 29th May, and made the necessary arrangements for moving forward.
l\fr. Lander had al,ready made his reconnaissance of the crossings of the .:Mississippi river, and of
the adjacent country, to determine the point of departure of the main train, and Mr. Tinkham had
collected mu<.:h information from Capt. Simpson, of the topographical engineers, and the explorers
and guides of the country. It was determined to organize two civil engineer parties, under
Messrs. Lander and Tinkham respectively; the former to mark out the general route-the latter
to follow making the topographical survey and collecting the data for the detailed estimate; both
to push forward in advance of the main train. Their general route was on the east bank of the
Mississippi river to Sauk rapids, and thence crossing the Mississippi by the Red river trail to the
general region of the Bois des Sioux.
The weather was exceedingly rainy at this time, and other difficulties occurred which delayed
the movement. Adopting the plan, however, of sending forward parties and wagons in detachments, as fast as they were ready, everything \vas on the road by the 8th ~f June, and on the
12th the whole force was either at Camp Davis, on the west bank of the Mississippi river, or
ih a:Clvance bh the Red river trail. The· general plan 6f operations was to mark out a base line

78

FIELD PARTIES AND OPERATIONS.

by the movement of the train, and on which were to be made the observations; and, by detached
parties, to examine important land-marks and side-routes,. and cover as much of the country as
practicable. Such a general knowledge was thus to be gained of the country as will give the
means of giving locations of roads, with approximate estimates of cost.
On reaching Pike lake, on the Red river trail, Lieutenant Grover, in command of a select party
of nineteen men, was detached to examine a route to Fort Union, by Dead Colt Hillock, whilst
the main party, under my own personal direction, examined a more northern route, crossing
the Shayenne river twice, and passing some twenty-five miles south of the Miniwakan lake.
The trails of the two commands came together in .the valley of 1\'Iouse river, and they reached
Fort Un1on without accident of any kind-Lieutenant Grover on the 26th of July, and the main
party on the 1st of August.
It is proper to mention that, in the progress of the main party, much was done in the way of
reconnaissance by tbe civil engineer parties. Besides the usual examination on the line, Mr.
Lander made a reconnaissance of the valley of the Shayenne river, between the two crossings; of
a portion of the Coteau de 1\'Iissouri, some tw,.. .ty miles westward of the general route, and of the
upper vaJJey of Mouse river; and Mr. Tmkham, -besides being in cha,rge of the topographical
survey of the route, added materially to our kno\\ ledge of the course and character of the streams
by detached work.
Lieutenant Donelson had already preceded the parties operating by land, had made the survey
of the Missouri to near the mouth of Milk river, and a reconnaissance of the country in the vicinity
of Fort Union.
·
On the 9th of August the command moved from Fort Union in two parties, under the command of Lieutenants Donelson and Grover ; the former to explore a route leading from the 1\Iouse
River valley under the 49th parallel, and the latter to take the route of .Milk river, travelled. by
the wagons of the Fur Companies, and both to rendezvous at Fort Benton.
At the Big Muddy river the two commands were united under my own direction, the topographical survey of the route placed permanently in ch ·1rge of Mr. Lambert, and the Milk river
route pursued by the whole party till it approached within 156 miles of Fort Benton; when,
leaving the main train in command of Lieutenant Donelson, I went forward with two detached
p arties, under Lieutenant Grover and Mr. Lander, and reached Fort Benton on the 1st of SeptPmber.
Lieutenant G~over was, on the 6th, sent forward to cross the Rocky mountains, and ascertain
whether Lieutenant Saxton had established a depot at St. 1\'Iary's vilbge, and 1\'Ir. Lander was
ordered to be in readiness to survey the Marias Pass.
Lieutenant Donelson reached Fort Benton on the 6th of Septell)ber, and Mr. Tinkham, who by
my direction had been assigned to the duty of making a general exploration between the 1\'Iilk
and Missouri rivers, on tbe 9th September.
Dr. Evans, the geologist of the exploration, reached Fort Benton on the 6th September, having
made a large collection in the .Mauvaises Terres, and reconnaissances of the country south of the
Mis ouri and Yellowstone, and between the Milk and Missouri rivers. He left Fort Benton for
Oregon, September 10.
Without noticing minor changes of programme, it will be sufficient to state that Lieutenant
rover met Li ut nant axton near the dividing ridge, and that both reached Fort Benton on
the 13~h 'eptember, with information of the e tablishment of a depot at the St. 1\'Iary's village;
that L1eutenant Gr.o er was as igned to the duty of completing the survey of the upper Missouri,
and of crossing the mountain chains in winter with a dog train, to ascertain the condition of the
sn w~; that am teor logical po~t wa e ~tabli~hed at Fort Benton, in charge of 1\'Ir. D oty and
three rn n; that th wagons w re left iu store ther , and much other public property; that Lieut nant a · on. ~ nt
' ·n the lis" uri with nli te men and mployes not needed to continue
the survey' 1th or er to r p ir to ashington city ; that the Flatheads were visited at their
1

FIELD PARTIES .AND OPERATIONS.

79

camps, c::ome hundred and Eeventy miles south of Fort Benton, by Lieutenant Mullan, and the
Blackfeet, the same distance north, by Mr. Stanley; and that the exploring parties, Lieutenant
:Mullan, by the Hell Gate, Lieutenant Donelson, with the engineer parties, by the Blackfoot trail,
all rendezvoused at the ~t. l\'Iary's village by the 30th September, except Mr. Tinkham, who
reached the St. Mary's valley on the 6th of October. Mr. Lander, who had gone sixty-five miles
on his way to exAmine the Marias Pass, on the arrival of Lieutenant Saxton, made, under the
directwn of Lieutenant Donelson, a reconnaissance of the Marias, Teton, Sun and Dearborn
rivers, and crossed the dividing ridge of the Rocky mountains by the pass of Lewis and Clark
on their return route some eight miles northwest of Cadotte's Pass, crossed by the main party, and
came upon the common trail thirteen and a half miles lower down the pass; and .Mr. Tinkham,
before reaching the narrow defile ending in Hell Gate, examined a route from the pass to the
Jocko river flowing into Clark's fork, and then came into the St. l\'Iary's valley in Lieutenant
Saxton's trail.
At St. Mary's valley I found Lieutenant Arnold in charge of that post with six men and a
considerable depot of provisions. Lieutenant Saxton's route to that post was by the Dalles,
\V,illah-Wallah, Peluse, Cceur d'Alene prairie~ Clark's fl1rk, and Jocko river. He reached the
village on the 28th of August:; and started for Fort Bente~ with a party of eighteen men on the 2d
of September. Lieutenant Macfeely, in commam1 of twenty-six enlisted men and quartermaster
employes, lefl that village on the 4th day of September, by the southern Nez Perces trail, for
the Dalles.
Lieutenant Mullan was placed in charge, with fifteen men, of a meteorological post at the St.
1\'Iary's village, with orders to explore a route to Fort Hall, and to make all possible examinations
of the mountain passes, especially as to the depth and continuance of snows; and Lieutenant
Donelson was sent over the general route explored by Lieutenant Saxton, with directions to send
Mr. Lander <.lown the St. l\'Iary's river, and meet him at Horse Plain. Mr. Tinkham was sent
back over the Rocky mountains by the 1\'Iarias Pass, with orders to return, by some southern
pass, to the St. l\1 ary's village, thence hy the southern Nez Perces trail to W allah- W allah, and
thence over the military road to Steilacoom and Olympia. Dr. Suckley was directed to go down
the St. Mary's river, Clark's fork, and the Columbia, and to make the best exploration his means
permitted.
Leaving the St. Mary's Yalley, opposite Hell Gate, on the 7th of October, I pushed with a small
party over the Cceur d'Alene mountains, and resting my animals one day at the Cceur d'Alene
mission, I pushed on to Colville, and reached that place on the 18th of October, the day of the
crossing of the Columbia river at that point by Captain McClellan.
To guard against the possibility of Captain 1\IcClellan's passing the eastern division, on his
way to the Rocky mountains, Lieutenant Donelson was directed to despatch Lieutenant Arnold
on his second crossing of Clark's fork, by the northern trail to Colville, and orders were left at
Colville, directing him to go up the Columbia river, make a general reconnaissance of the river
in th e vicinity of the 49th parallel, .a nd then repair to Wallah-Wallah by the route of the left bank
of the Columbia, by the Grand Coulee, and by the mouth of Snake river.
Word was sent to Lieutenant Donelson to meet the western division at a camp south of the Spokane river, and arrangements were made to complete the exploration of the Snoqualme Pass by a
small party with one of the assistant engineers, l\fr. Lander, and carry the line clown to the harbor
on the sound ; to explore the route crossing the Columbia above the mouth of Snake river, and lPading by its north bank to Vancouver, both parties under the charge of Captain McClellan, who was
also to determine, in his way, one or two doubtful points as to the geography of the country; to
explore a third route, by Lieutenant Donelson, from the Cceur <.l' Alene misslon toW allah-Wallah,
and thence down the south bank of the Columbia river to the Dalles, and to send the animals and
men not needed for those duties along the usual trail toW allah-W allah, under Lieutenant Hodges.
On a careflll inspection of the animals, made by Captain McClellan and Lieutenant Donelson,
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they were found to be weary and thin, and inadequate to the duty. Accordingly, the w:hole fi>rce
was sent down the Columbia, Captain McClellan and Lieutenant Donelson with instructions to
make such examinations as their opportunities permitted. The remaining operations consisted in
their continuing the survey. The animals were placed in good grazing at the first three places;
men not needed for office duty were discharged at Columbia barracks, and the office was established at Olympia. 1\'Ir. Lander maue an excellent railroad reconnaissance of the route to Puget
souud by the Columbia and Cowlitz riYers.
Captain McClellan's party, in addition to the scientific corps already mentioned, consisted of
five assistants in observations, carrying instruments, &c.; two sergeants, two corporals, and twentyfour privates fourth infantry; two chief packers, three hunters and herdsmen, and twenty packerssixty-four persons in all, besides himself.
He left Vancouver on the 24th of July, an<.l striking the Cathlapoot'l on th_e 1st of August, followed up its valley four days, crossed the divide on the 5th to the south of Mount St. Helens,
turned round to the south and east of Mount Adams, and reached the Wenass (a branch of the
Nahchess) on the 20th August. At this point one party was sent, under Lieutenant Hodges, to
Steilacoom, across by the Nahchess Pass; another, under Lieutenant Mowry, to the Dalles; a
third, under 1\'Ir. Gibbs, to the mouth of the Yakima; a fourth, under Lieutenant Duncan, to the
main Yakima; whilst Captain 1\'IcClellan went in person to examine the Nahchess Pass.
The camp was moved to Ketetas, on the main Yakima, September 3d. From this point the
main Yakima Pass was examined, and on the 19th all the detached parties, having previously .
rejoined the main party, moved nortbward, and reached the Columbia river a little below the
mouth of the Pischous on the 21st, and Fort Okinakane on the 27th of September.
Subsequent to this date, the party examined the country to the Barrier river, (its several heads
by small parties,) its valley to the Columbia river, that river to Fort Okinakane, and explored the
whole country east of the Cascades to the Columbia river, and north to above our parallel, and
crossed the river at Colville on the 18th of October~
On leaving the Yakima, September 19th, Captain l\IcClellan's party was reduced to thirty-six
men in all, including himself, by the discharge of a portion of the scientific corps and of the packers, and by sending in all the troops but one sergeant and seven privates.
Subsequent to reaching Olympia Captain McClellan had made an examination of the eastern
shore of the sound to north of Snohomish river, and of that river and the Snoqualme, and of the
adjacent country, for some miles above the Snoqualme Falls.
The remaining operations may be summed up briefly as follows. Lieut. Arnold, Dr. Suckley,
and Mr. Tinkham have completed the explorations intrusted to them, with the single modification
that Mr. Tinkham has crossed the Cascades over the Snoqualme instead of the Nahchess Pass;
Lieutenant 1\'Iullan has explored the passes in the Rocky mountains from Hell Gate to Fort Hall;
and Lieutenant Grover has crossed .the several mountain ranges in winter, leaving Fort Benton
on the 2d of January, and reaching W allah- Wallah the 2d day of March.
I have examined, personally, the harbors on the eastern shore of the sound to Bellingham bay,
the channels thence to the Straits de Fuca, and the harbors of Penn's cove, on Whitby's island,
and Port Townsend, at the point where the straits join the waters of the sound.

CHAPTER III.
General Description of Region Examined, and Results Accomplished.- General Salubrity
of the Region.
The country thus occupied, or to be occupied, may be described as follows: It lies between
the great lakes and Puget sound, the forty-ninth parallel and the emigrant route of the South
Pass. In it are four great rivers-the Mississippi and the Red river of the North, flowing into the
Gu]f of Mexico and Hudson's bay; the Missouri and Columbia rivers, flowing eastward and
westward from the Rocky mountains in opposite directions.
There are three mountain ranges, running in a general direction north and south-the Rocky,
Cceur d'Alene, and Cascade mountains. The four rivers are more than powerful auxiliaries as
lines of communication in building the road and advancing settlements, affording in their course
large tracts of arable and pasture land and inexhaustible supplies oflumber and stone. They
have essentially moclifiecl the climate. The Mississippi and the Red river of _the North, with their
several tributaries interlocking each other, nearly all heavily timbered, make the eastern portion
of the field one of inexhaustible fertility, and have great natural advantages for bringing supplies
and productions of all kinds to market. The Missouri river has turned tbe formidable chain of the
Black Hills and Wind River mountains, and with its southern -tributaries, especially the Yellowstone, presents a rich and inviting country at the base and into the valleys of the mountains.
The Columbia has found its way through the Cceur d'Alene and Cascade chains, affording excellent passes, and the tributaries of the two rivers interlocking _in the Rocky mountains have
broken it into spurs and valleys, affording several prac6cable passes, and with a tunnel admitting
the passage of a road at an elevation of about five thousand fegt.
In the region of the South Pass the Rocky mountain range extends from near Fort Laramie to
the valley of the Salt lake, through nearly seven degrees of longitude, or a distance of about three
hundred miles, at an elevation of, from 4,519 feAt (Fort Laramie) to 7,400 feet (South Pass,) and
from 4,222 feet (Great Salt lake) to 8,400 feet (Wahsatch mountains,) above the sea; and the
whole system of ranges to the Pacific extends through seventeen degrees. Northward, none of
the subsidiary spurs that branch to the eastward cross the Missouri and Yellowstone, and the
main chain deflects considerably to the westward, till, in the region extending from the sources of
the .Missouri to the headwaters of Sun river, the system of ranges extends only through nine degrees of longitude, of which three to four degrees are occupied by the prairie region of the Great
Plain of the Columbia, and in the several passes the greatest elev·ation is about 6,300 feet, and
the length of the route where the elevation exceeds that of Fort Laramie and the Great Salt lake,
is fifty-six miles. Crossing the YeJlowstone and Missouri, the whole cou'ntry eastward to the
.Mississippi is a prairie region. Puget sound is in the same longitude as San Francisco, and a
railroad through the South Pass to San Francisco or Puget sound must, without making any
allowance for the Great Plain of the Columbia, pass over a mountain region eight degrees in longitude greater than by the route north of the Missouri and Yellowstone.
Thus the distinctive character of the route is the great extension of the prairie region westward; the easy character and the low elevation of the passes of the Rocky mountains; the practicable character of the passes in the Cceur d'Alene and Cascade mountains, and its connexion
with the great natural water communication across the continent of the Missouri and Columbia
nvers.
llf

82

EXTENT OF EXPLORATIONS.-SALUBRITY OF THE REGION.

The results thus far accomplished may be summed up as follows: The Missouri and Columbia
rivers, with the exception of sixty miles of the latter, have been surveyed; three passes, including
that of the Columbia river, have been explored in the Cascade and Creur d'Alene mountains;
nine passes in the Rocky mountains; two lines have been run from the Mississippi river to the
base of the mountains; ranges of country south of Fort Union, arid between the Yellowstone
and Missouri ·rivers, at the eastern and western bases of the Rocky mountains from above our
parallel to the forks of the Missouri, and in the Territory of Washington, between the Cascade
and Cceur d'Alene mountains, have been explored. Not only has information been collected in
reference to the routes for a railroad, but attentive consideration has been given to wagon
roads, to the navigability of the rivers and the part they must play in establishing communications, the adaptation of the country to settlement, the Indian tribes, and the military posts that
ought to be established. Additional explorations and surveys ought, however, to be made, to
· determine the inost practicable route for the road, and, incidentally, still further to develop the
geography and resources of this region of country. Before passing, however, to the consideration
of these questions, I will advert to the remarkable salubrity of the whole region included in the
exploration.
The reports of medical officers, Dr. Suckley and Dr. Cooper, will show the healthiness of
this route. From the Mississippi to For.t Union, in a force of eighty-six men, there were slight
ailments growing out of too free use of buffalo meat, and the use of saline water, good camping
grounds not having been selected; but they yielded readily to treatment, only one person having
been confined to his bed, and that was in consequence of his own gross imprudence. With
proper c}.oice of camping grounds, there will be no difficulty iu nearly always procuring good
water, and plenty of it.
·
This portion of the route was made from June lOth to August 1st. From Fort Union to
Fort Benton, the party consisted of over one hundred persons, and the time occupied in the
march was from August 8th to September 6th-distance 375 miles. Three men became sick,
but in each case it was the. b1~eaking out of chronic complaints of long standing. From Fort
Benton· to the Great Plains of the Columbia, the route passed through a well-wooded and bountifu1ly watered country, apd there were no cases of sickness in the command.
There was, in the remaining portion of the journey, but one slight ailment; though on
approaching the lower Columbia, and in the journey from Columbia barracks to Olympia, the
command was ~xposed to frequent rains. I do not include the case of two persons whose indisposition was caused by gross negligence, and which is referred to in Dr. Suckley's report. The
Indians on the route were free from epidemic diseases.
The health of the party engaged in the exploration of the Cascades was also exceedingly good.
No epidemic diseases prevailed. Disorders of the digestive organs were common, but yielded
readily to treatment. The great dryness of the climate, and the perfect drainage of the country,
prevent the prevalence of malarious diseases. Whole tribes of the Indians have, however,
been almost exterminated by the small-pox. The Indians never suffer from diseases of the
digestive organs, though dry fish and berries are their invariable food. They have sore eyes, in
consequence of the smoke of their badly ventilated huts, and consumptlon is common among them,
in consequence of poor clothing and shelter, combined whh the use of a scanty and innutritious.
quality of food. On reviewing the whole route, the unequalled and unparalleled good health of
the everal partie operating over an exteo.t of country eighteen hundred miles in length appears
r markable, especially when we consider the hardships and exposure necessarily incident to such
p rations.
-ot a case of fever or ague occurred. ~ uch a state of health can only be accounted
f r by tbe great salubrity of the country explor d, and its freedom from malarious or other
pidemic dis a ~es.

CHAPTER IV.
Railroad Practicability of the Section to the base of the Mountains.- Geographical
· Importance of the Bo~s des Sioux.-NavigabiUty of the ~~~·ssouri River.
To present the geography, adaptation of the country to settlement, facilities of railroad construction, as materials, communication and physical circumstances, the route will be subdivided
as follows:
1. The region from the Great lakes to the Grand Plateau of the Bois des Sioux;
2. From the Grand Plateau of the Bois des ·sioux to the valley of the Mouse river;
3. From Mouse river to the plateau between the Milk and Missouri rivers ;
4. The region of the Rocky and Creur d'Alene mountains; and,
5. The Cascades.
The Grand Plateau of the Bois des Sioux and the l\'louse River valley are the two keys of railroad communication from the Mississippi river westward through the Territory of Minnesota.
The Bois des Sioux is a river believed to be navigable for steamers of light draught, flowing northward from Lake Traverse into the Red river of the North; anJ the plateau of the Bois des Sioux
may be considered a.s extending from south of Lake Traverse to the south bend of the Red river,
and from the Rabbit river, some thirty miles east of the Bois des Sioux river, to the Dead Colt
Hillock. This plateau separates the rivers flowing into Hudson's bay from those flowing iqto
the Mississippi river. The lY.[ouse River valley, in the western portion of Minnesota, is from t~n to
twenty miles broad; is separated from the Missouri river by the . Coteau du Missouri, some six
hundred feet high, and it is about the same level as the parallel valley of the Missouri.
1. The plateau of the Bois des Sioux will be a great centre of population and communication.
It connects with the valley of the Red river of the North, navigable four hundred miles for steamers
of three or four feet draught, with forty-five thousand square miles of arable and timber land ;
and with the valley of the Minnesota, also navigable at all seasons, when not obstructed by ice, one hundred miles for .steamers, and occasionally a hundred miles farther. The head of navigation of the Red river of the North is within one hundred and ten miles of the navigable portion
of the Mississippi, and is distant only forty miles from the Minnesota. Eastward from these
valleys to the great lakes, the country on both sides of the Mississippi is rich, and much of it
heavily timbered. The great number of streams affords extraordinary facilities for bringing supplies to market. Roads can be run to the several crossings of the Mississippi from Dubuque,
which affords the most direct communication with Chicago, to Little Falls, which affords the
most direct communication with Lake Superior. Little Falls, indeed, is the best crossing of
the whole. It is only three hundred and twenty-five feet long, ami is in two channels of one
hundred and twenty-five and two hundred feet. The line thence to the Bois des Sioux is better
than the other lines in crossing the heads of streams and .furnishing greater supplies of timber.
And as the country east of the Mississippi from the Little Falls furnishes extraordinary facilities
for railroad construction, and especially an excellent connexion with St. Paul, the head of navigation of the Mississippi river, the Little Falls will be adopted as the point of crossing the Mississippi. The route thence to Chicago can be either direct by St. Paul, or by Stillwater, on the St.
Croix, with a branch to St. Paul.
In the location of the road, the routes to the other good crossings should be examined. The
most important crossings are near the Falls of St. Anthony, at the rapids near the mouth of Sauk
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river, and at the several points for two miles above these rapids, at the ferry near the mouth of
Swan river, and at the Little Falls.
No difficulty will be experienced in locating the road from the plateau of the Bois des Sioux
to the valley of Mouse river. It should keep south of the Shayenne, the northern limit of the
plateau, to avoid the severe crossing of that river, and, pursuing a course north of the Dead Colt
Hillock, keep along the dividing ridge between the Shayenne river and the Riviere a Jacques.
On this portion of the road there is a scarcity of timber, 'and for a portion of the way water
must be brought in aqueducts from the lakes on the Coteau du Missouri, which may be used both
in running the road and in the growth of cotton-wood on the line of the road for supplies of fuel.
Timber and fuel can be brought to the plateau in great quantities from the Red river of the North,
and considerable supplies can be prucured from the Shayenne. Lignite coal has been found on
the Mouse river, and further search may lead to the discovery of beds of bituminous coal.
3. From the valley of Mouse river the route to the plateau between the Milk and Missouri
rivers must pass over the Coteau du Missouri at grades of not exceeding forty feet to · the
mile, and, descending into the valley of the 1\'Iissomi river either by the Grand Coulee or the Big
1\'Iuddy river, at grades not exceeding forry feet to the mile, can take .two directions, either along
the valley of the Milk river, to a point north of the Bear's Paw mountains, or, crossing the Milk
river near its mouth, can pursue an intermediate course between the Milk and Missouri rivers,
passing through the Bear's Paw mountains.
The second route, involvitlg the intricacies of the Bear's Paw mountains, and not having been
examined by an estimating engineer, will not be considered in this report. It will save perhaps
twenty mi1es in distance, and should be examined previous to the loca6on of the road.
The valley of the l\iilk river has extraordina!Y railroad facilities-in its water, its groves of
cotton-wood, its materials for ballasting; and is in connexion at several points with the .Missouri
river, as a line of supplies and communication to Fort Union, which may be renched by a spur
road at the mouth of the Big Muddy, ancl at the mouth of the Milk river. This will render
available for the road the resources in timber and stone of the upper Missouri and Yellowstone.
From the great lakes, therefore, to the plateau at the base of the mountains, the road has
several solutions, involving no higher grade than forty feet, and that for a few miles passing
for the most part through a ·rich country, part of it heavily timbered and well watered; a deficiency
of wood and water in other parts easily supplied by aqueducts, by the growth of cotton-wood,
by the connexion of the Missouri and the Ye1lowstone, of the Red river of the North, the Shayenne and the Mouse rivers. In this connexion I will refer to the general character of the Missouri
as a line of communication in the construction of the road.
The Missouri is navigable as high as the mouth of the High Wood creek, fifteen miles below
the Great Falls of the Missouri, by steamers drawing eighteen to twenty inches of water at all
seasons of the year, when not obstructed by ice, and for steamers drawing two and a half to
three feet for one-half the season. Its principal tributnry, the Yellowstone, is also navigable for
steamers for two hundred miles, and still farth r for keel-boats and canoes. None of the rivers
of the upper :tvlissouri are navigable, except, perhaps, the Marias, which is said to be navigable
for steamers of light draught some fifty miles. There are two rises in the river, occurring in May
and June, caused by the melting of the snows of the prairies and the mountains, which facilitate
v ry much the navigation of the river. The distance from its mouth to Fort Union is 1,900 miles,
and to tb mouth of the High Wood creek about 2,430 miles. From the mouth of the river to the
'r at end the country admits f almost continuous settlement; thence to Fort Union, only about
on -fourth c u1 well he cultivated. Above Fort Union there are many extensive bottoms
~ dnpt d to rrriculture, and much arable land in the vicinity of Fort Benton, e"pecially on the
Ii h ~ d ere k. Th imm n. ('qua tity of game along the whole course of the river to below
r t Bend i. t n ,virl n(· of it goodn ss a a grazino- country. The obstructions consist
r · · IHl a•• l-ha1 rap1 1-·, ·hains of ro k, through whi h ther is but one channel,
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and strong northwest winds. In the upper Missouri, rocks are occasionally found in the channel,
brought down by the ice. To remove snags and sawyers, snag-boats should ascend the river
every two or three years. In the vicinity of Fort Union, and at other points of the river, both
above and below Fort Union, the channel is very narrow and tortuous.
The worst rapids are encountered above the mouth of the 1\'Iuscle Shell river, and are particularly described in Lieut. Grover's report. Only at the Dauphin rapid is the current as great
as four and a half miles per hour; besides which, the channel is crooked and obstructed by boulders.
A rapid having but fifteen inches of water occurs five miles below Fort Benton; but fro~ the
character of the bottom, it is the opinion of Lieut. Grover that steamers of eighteen inches would
make their way over it ; and of Lieut. Saxton, that even a steamer drawing twenty inches
would meet with no difficulty. No other rapids have twenty inches or more of water.
The stones which occur in the channel could easily be removed by providing a boat with
suitable grappling-hooks, with which she can hitch on to a rock in her way and-drop down with it
into deeper water, with very little detention.
Above the mouth of the Platte, the river is closed by ice from the middle of November to the
1st of April. The temperature, however, is milder in ascending the Missouri, and winters frequently occur in the vicinity of Fort Benton when the river is not closed by ice more than three
months.
The average time for steamers ascending the river to }'ort Union has been forty-two days, and
of descending eighteen days. The steamers, however, have not been of a good class, and the
round trip has been made in less than fifty days, starting when the river was low, and making the
trip in July and August. Above Independence, moreover, steamers never run at night, from the
want of knowledge which prevails of the channel; and frequent stoppages have to be made for
fuel, which in all cases has to be cut by the crew after leaving the settlements.
With first-class boats having powerful engines, and with suitable depots for fuel, three round
trips per year could be made to Fort Onion, and perhaps four. With the present imperfect
arrangements, there is no difficulty in making two trips. It will become a most important line
of communication in transporting supplies of .all kinds, workmen, tools, provisions, machinery,
and railroad iron, to the section which, resting on the Missouri from Fort Union to Milk river, is
pushed eastward to the Mississippi, and westward to the mountains.
The upper Missouri can be made use of to transport workmen, provisions, and supplies of all
kind5. From Fort Union to Fort Benton, the time occupied ought not to exceed five or six days.
With the use of the navigable portions of the Marias river, it will become a vital element in the
construction of the Rocky mountain section.
The Missouri river will also prove valuable as an emigrant route; but when the railroad is
completed, its importance will chiefly be confined to the towns and cities on its banks. This
ri\'er will, with the Yellowstone, furnish timber for the section at Fort Union.
For a more detailed description of the Missouri river, I refer you to the reports of L!eutenants Donelson, Saxton, and Grover, which will be found in the appendix. (See E No. 14, E No.
15, nnd E No. 16.) Lieutenants Donelson and Grover made the survey of the river, and Lieutenant Saxton went down in a keel-boat drawing eighteen inches of water at the lowest stage,
and carefully considered, from the experience thus gained, the practical difficulties in the
way of steamboat navigation. He has had much experience in the use of steamers in shallow
nvers.
In this connexion it will not be out of place to refer to the opinions of the members of the Fur
Companies who have been, and are now, in charge of posts on the Missouri- as Robert Campbell,
Alexander Culbertson, Mr. Clarke, and others, who, simply from their own practical experience
in the use of keel-boats, have long been satisfied as to the navigability of this river for steamers,
and would not hesitate to employ them did their business warrant it; and to the experience of the
Nicaragua transit route, where iron-hull stern-wheel boats are in use, drawing from thirteen to
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seventeen inches of water, and carrying four hundred passengers with their baggage; and of the
Alleghany river, in Pennsylvania, and the Little Tombigbee, in Alabama.
Moreover, I have submitted the practical difficulties of the navigation of the Missouri, with its
currents, rapids, sand-bars, and sudden deflections, to the consideration of experienced men, who
have been the pioneers on these rivers, and are skilled both in the construction and the running
of boats, and they are satisfied that steamers of very considerable tonnage, and carrying many
passengers, can be used on this river the entire distance to the vicinity of the Falls.
The following extracts from the reports of Messrs. Lander and Tinkham, giving the results
of personal examinations between the head \Vaters of the Mississippi and the Rocky mountains,
are here given as highly descriptive of the characteristic features of this portion of the route.
1. Extracts from Mr. Lander's report of February 15th, 1854.-The road from Bois des Sioux
to the head of the Coteau du Missouri should pass north of the Coteau des Prairies, near Dead
Colt Hillock, along the dividing ridge between the Jacques and Shayenne rivers to the headwaters
of the Jacques, and avoid the bad crossings of the Shayenne river: which occur on the line
of the odometer survey. There is a scarcity of timber upon the route; but lignite coal is found
in quantity in the valley of the Mouse river, and, by the use of proper blast in furnaces, may
become of serv.ice. Cotton-wood occurs in the valley of the Shayenne, although it is not abundant. The soil upon the line is fertile; groves of timber can be readily grown during the period
required for grading the road. Sufficient stone for culvert masonry can be found among the
boulders upon the hill-sides in the vicinity of the Shayenne river, and the line will pass sufficiently near the Shayenne to secure the advantages to be derived from its valley, either in pasturage, timber, or stone for culvert masonry. Twenty miles west of the "Maison du Chien" occur
ledges of sandstone, from.which excellent materials for masonry may be furnished for long sections
of the road. At the headwaters of the Shayenne, and at the Dead Colt Hillock and "Lightning's
Nest," fine material for ballasting may be found-a fact of much importance to this divis~on of the
road, which, passing over low prairie country and in cutting through a pebbly limestone gravel
mixed with clay, ·will need ballasting throughout. The portion extending through the saltwater region will need particular attention, regarding a supply of pure water for the use of
engines. The proper mode of overcoming this difficulty will be, by extending an aqueduct along
the line of the road from the lakes upon the Grand Coteau du Missouri.
As the line wjll skirt the northern extremity of the Grand Coteau, the location of this work will
not be difficult. Good brick-clay is found near the Maison du Chien, and the upland lakes of
that vicinity are of sufficient height above the grade of the road to afford the requisite facility.
I recommend a descent from the head of the Grand Coteau to . the valley of Milk river by the
Grand Coulee. It would by a spur road easily connect with Fort Union. From the Big Muddy
the line would pass to the valley of Milk river, through which it continues for a long distance to
a point of departure north of Bear's Paw mountain, and thence along the north bank of the
Marias to the great valley of the Dry Branch; then crossing the Marias, makes ascent through the
valley of the Dry Branch in a southwesterly direction towards the grand approaches of Lewis
and Clark's Pass of the Rocky mountains, crossing the headwaters of Teton, Sun, and Beaver
rivers. Grizzly Bear lake, lying between the headwaters of the Sun and Beaver rivers, can be
formed into an unfailing reservoir for supplying the line, by the erection of a dam at its lower
extremity, and by turning the water of a small mountain stream into the lake.
The line pa es near Grizzly Bear lake, and for several miles the grade is a gent le descent
toward the {arias riv~r.
By the u e of the yellow mountain pine, abundant in the vicinity, a line of logs could be laid
along the r ute, an furni h water to the roa for the supply of the engines and the employesth. tempor: ry tru~tur cv~ntually superseded by proper iron castings or brickwork. Good
bn ·k-cla · 1 f4Jun m 1uant1 · nea.r rizzly
ar lak .
11 iffi ultie
f c n tru<;tion may be v rc me upon thi,., important division at reasonable
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cost. The great valley of Milk river affords remarkable · facilities for construction, as regards
grading and the immediate use of the rail. Vicinity to the Missouri aids transportation of timber from the mountains by rafting.
An embankment road-bed must be resorted to in the valley of Milk river, to guard against rise
of water upon the bottom land over which the line will pass.
2. Extractsfrom Mr. Tinkham's report.-From the Mississippi a vast prairie stretches westward
to the base of the Rocky mountains, 1,136 miles; and a breadth of 402 miles of wooded and
mountain country lies between the prairies and the great Columbia river plains. Th-e se prairies reach down to the bottom lands of the Columbia, whose valley, including that of its tributary,
the Cowlitz, is traced to the shores of Puget sound-a third portion of 507 miles. These
are the measured distances of the railway route hereafter defined, and are changed by adopting
for portions of the line other practicable or probably practicable routes.
From the Mississippi to the bottom levels of the Missouri are certain prominent and unusual
features, the knowledge of which is of great service in directing the location of the line of railway, the easiest and cheapest line between the headwaters of the Mississippi and the great
northern bend which the Missouri makes near the mouth of the Yellowstone. It may nevertheless
be observed, with reference to the region lying between _the 1\Iississippi and Missouri, that so far
destitute is it of serious obstacles, that the great selection of a railway route uniting the two rivers
may be determined by the commercml relation rather than by the physical features of the country traversed.
The section of Minnesota east of the Mississippi, passed over by the exploration, presents few
difficulties to the building of a railroad. Obstructed· by no mountain ranges, and diversified by
lightly-wooded lands, the fertile belt of prairie bordering on the river affords a good location.
Farther interior, on the east, and to the north and northwest, are the wooded and lumber sections.
Bordering on the Missouri, and running parallel with it, is the Plateau du Coteau du Missouria high rolling plateau, having an average breadth of some 60 to 80 miles, rising from 400 to
800 feet above the bed of the river. This plateau, remarkable for its uniformity and extent
from below the latitude 44 °, stretches north and west into the British possessions, and probably
here retains its characteristic features as the dividing ridge between the waters of the Sascatchawan and the Missouri, until absorbed in the bolder elevations of the eastern slope of the
Rocky mountains.
The passage of the plateau by a railway will by no means be impracticable with a careful
selection of route ; but it can rarely be done without a loss of grade greater than 400 feet.
East of the plateau and parallel with it, at distances of from 20 to 50 miles from its eastern
edge, flows Riviere a Jacques, or James river, finding its source near the headwaters of the
Shayenne, and having with that river, for ·some 100 miles, nearly the same general southeasterly
course.
The general surface of the high plains through which these two streams find their descent-the
one to the Red river of the North, the other to discharge its waters into the Missouri-is here
400 to 600 feet lower than the plateau. Of this summit-ground, distributing and dividing the
waters to their northern or southern slopes, the extensive flat or prairie through which flows the
Bois des Sioux river is the eastern limit. The connexion between this prairie and the Mississippi
is along the sources of the tributaries to the Minnesota river. Crossing these streams in their
infancy, and before the crossing of the several valleys, is objectionable.
Carrying the line nor.t hwardly to the great bend of the Missouri, w~ avoid a difficult and objectionable river-crossing, and, what is of more importance, head what is represented- as the
extensive, broken, and tumu}tuous region of country south and west of the Missouri and ex.
tending to the Platte, and known as the Black Hills.
The railroad route from St. -Paul keeps tip the left bank of the Mississippi, crosies at Little
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Falls, continues along the dividing ridge between the Mississippi, Red river, and the Minnesotfi,
until entering upon the prairie of the Bois des Sioux, pursues its same general direction through
this prairie, passes thence on to the summit-grounds between the James and Shayenne rivers 2
and finally, without losing its elevation, enters and passes the great plateau of the Missouri by a
coulee connecting the two valleys of the lVfouse and Missouri rivers, and for a time piercing the
barrier which separates them.
Proceeding up the Missouri from the mouth ofthe Great Muddy river to the entering of :Milk
river, the railroad line for nearly 180 miles follows the fuvorable valley of this latter stream;
then, leaving it, passes on to the prairies, and so continues until within a few miles o~ the
mountain pass, crossing in succession Marias, Teton, a:nd Sun nvers, with the tributaries· of
Dearborn river.

CHAPTER V.
Details of Excavations and Embankments.-Supplies of TTTood, Water, Stone, and other
materz'als.
To go over the (railroad) line, as shown on the map, more carefully, and in sufficient detail to
give its general features.
The Mississippi at St. Paul flows some one hundred and fifty feet below the high prairies
in the rear of the town. The connexion between the Mississippi and the higher ground is made
with a forty-foot grade. With but little variation of surface or soil the line follows the general
direction of the river, passing over prairies or oak uplands, to Sauk rapids, and thence to Little
Falls, one hundred and twelve miles. In this interval the soil generally consists of a vegetable
mould of fi·om one to four feet depth, resting on a gravelly or sandy substratum, affording the best
material for a firm and dry road embankment. On the right, and farther interior, is the heavily
wooded and timber country of Minnesota, the tamarac swamps occasionally approaching the
line. No rock cutting was observed, though rock was found in place near St. Anthony's Falls,
and in the vicinity of Sank rapids.
The grades along the east bank of the Mississippi are light, seldom exceeding ten feet per
mile. The bridge crossings are, Rice creek, sixty feet; Coon creek, sixty feet; Rum river, one
hundred and fifty ·feet; Elk river, one hundred and twenty feet.
The culvert masonry is small, and the earth-work will not exceed an average embankment
of six feet. For structures, both of wood and stone, the material is good and near at hand. Of
lumber, the yellow and white pines, larch and cedar, are abundantly manufactured ·on the St.
Croix and the different tributaries of the Mississippi, and with these woods the white, black, and
bur oaks, ash and sugar maple. All of these different species of lumber are manufactured near
the line of the road. Granite was found in place near Sauk rapids. An inferior limestone
is obtained in the vicinity of St. Anthony and St. Paul, but it is probable that for the present,
lime must be obtained from a point lower down on the :Mississippi.
The crossing at Little Falls requires but three hundred and twenty-five feet of bridge, in two
str tches, the river being divided by an island. The river is crossed at right-angles. The
abutment rests on rock. Crossing at the falls, the bridge presents no obstruction to ·navigation.
The crossing at Little Falls affords a good connexion with a line from Lake Superior, and
enters, on the west shore, a better wooded country than will be obtained by going farther south,
and over which it will probably be practicable to build a firmer and drier road-bed.
The crossings at St. Anthony Falls and the Sauk rapids are eight hundred feet and six hundred feet respectively, both feasible and giving fair facilities.
In the next hundred and 1wenty-ejght miles, to the Bois des Sioux prairie, the line passes
successively through a wooded and prairie country, and thenceforward to the Rocky mountains the growth of wood is confined to the bottoms of rivers and the borders of lakes.
The rise in this interval is about three hundred feet. The ground i(rolling, sometimes showing
stony and gravelly knolls, and is frequently interrupted by small lakes.
The earth-work for this hundred and twenty-eight miles will not exceed an average em bankment of eight feet height, and is occasionally stony. Granite boulders, at occasional intervals,
12/
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are scattered on the surface. Side ditching is often necessary in Hat and low places, but for
the main part of the distance the excavation is light and gravelly. There is no rock excavation.
Grades of thirty feet per mile will occasionally be required in the limited region of knolly,
rolling country, but w.ill generally not exceed ten feet.
Crossing the tributaries of the Minnesota at their sources, the amount of bridge work will be
small; an e.stimate of two hundred feet on the small streams of the Crow, South Branch, and
Chippewa rivers, covers the whole. The culverts will be small and frequent in number.
The pjne and wooded region through which the line passes is estimated to extend westward
from the Mississippi eighty miles. The numerous beautiful lakes are often surrounded with a
handsome growth of wood, mainly elm and poplar. The 'supplies of lumber will, however, be
drawn mostly from the Mississippi and the pine region to the west of it, and with small expense
of transportation.
Stone is found in places only at the 1.\'Iississippi. The granite boulders are found at some sixty
miles west of the .Mississippi, and will supply the culvert masonry. Stone for the small amount
of bridge abutments must be brought from the Mississippi, unless further explorations discover
the formation of good building material.
Thenceforward to the· valley of the Missouri the total rise is about 700 feet. In this portion is
included the prairie of the Bois des Sioux, a remarkable Hat of some forty miles width, almost an
absolute plain, and from whose eastern verge the eye seeks in vain, on its shadowy, monotonous
surface of coarse, dark grass, any relieving undulation, or tree or shrub. Through this remarkable
prairie the Bois des Sioux and vVild Rice rivers make their way to join the Red river of the North,
in ·narrow, canal-like channels, with miry sides and bottoms. The elm and oak are found on
these two streams, either threading their banks or grouped together in handsome clusters. The
water-level was, in the latter part of June, when crossed by our train, some eighteen feet below
the edges of the banks, but high deposits of drift stufF had been made on the banks, and were
found even at several miles distance from the river. In the breaking up of winter, and with the
spring rains, this prairie is undoubtedly very wet and marshy, and, to a great extent, covered
with standing water, though at small depth.
.
Between this prairie and the Shayenne the land becomes undulating and dry; and, in the
vicinity of that river, sand-hillocks, and in some instances sand-bluffs, show themselves. The
Shayenne flows in a deep valley, 150 to 200 feet below the general prairie level, and with a
valley one-quarter to three-quarters of a mile wide. The bottom is fairly wooded with elm, oak,
ash, poplar, &c. At the first crossing made of this river by the train, its width was sixty feet, its
depth fourteen feet, with freshet marks eighteen feet above the water-level. At the second
crossing its width was fifty feet, its depth three and a half feet, the immediate banks miry in
both cases. These crossings would be expensive and cause much loss of grade, and are av?ided
in the direction given to the route. Granite boulders of large size are frequent on the high
grounds bordering on the river, and at one place east of the second crossing it was supposed that
granite was found in place.
From the bend of the Shayenne to Mouse river the country is near:y uniform, gradually rising,
is in part undulating, but has many small lakes, and is often marshy. Riviere a Jacques is
crossed with a width of some 120 feet. This river has probably very little wood on it within
reach of the route.
There is a general destitution of wood throughout this interval, and it is only rarely that one
finds a growth of wood on the numerous small lakes, and the small tributaries of the James river.
The vegetable mould, not over-deep at haycnne river, gradually decreases, and the soil is generally thin at the source f the bay nne and James rivers. Thence the soil improves until we
reach the .louse riv r, where there is much g d arable land.
The hayenne ri 'er, with a curve from the north, appears to retain its character, as already
b erved, ;vitb ad P valley, high, steep banks, woodid bottom, and much the same formation
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of clay and sand, intermixed with gravel and pebbles, as lower down. It is probably wooded
as far as Miniwakan lake, and at the final cros8ing by the train near the source of one of its
forks, was even then noticeable for its deep valley and steep banks.
Mouse river is a large stream of water, and, after the Red river of the North, is the most important river on the route between the Mississippi and Missouri. It flows in a deep, wide valley,
upwards of 200 feet below the prairie level, with a width of bottom varying from a half to two
miles; is wooded, and sometimes heavily wooded, with a growth of elm, oak, ash, and probably
with other woods. Its high and steep banks, of about the same formation as belongs to the
Shayenne, are cut by deep coulees, extending back fi·om the river ten and fifteen miles, having
generally a fertile soil and scattered trees. These coulees are difficult of. passage with wagons,
and the construction of a railroad across them would be attended with heavy embankments and
culvert masonry, and with great expense. The location of the line has been so chosen as to
head them. At :Mouse river a coarse, gray sandstone crops out, and may furnish some fair
building-stone. Near by, at the Butte lVIaison de Chien, examined by 1\fr. Lander, he reports an
abundance of excellent sandstone for building.
Mouse river is about 120 feet wide, and was, apparently, as much as seven feet deep, and is
navigable for a long distance, and possibly quite to Red river. The information obtained in
regard to it was, from one source, that no obstruction to its navigation existed as far down as its
mouth; from another SC?urce, that there was one intervening rapid. Its navigability would be
of service in transporting materials, and its valley, with many fertile and pleasing locations,
offers greater inducements for settlement than are to be found for a long distance on either side
of it.
The interval remaining to the high plateau hiding the valley occupied by the railroad from the
Missouri, is by the River of the Lakes, a tributary of l\Iouse river-small, but possessing in its
deep, wide valley and coulees much of the same character. It is wooded for only a small extent.
From the head of the River of the Lakes, a favoring and singular coulee breaks the Plateau
du Coteau du Missouri, and, with a grade not exceeding forty feet per mile, the line passes
through to the bottom lands of the Missouri.
From the commencement of the Bois des ~ioux prairie to Missouri river, the earth-work would
not be heavy, nor of an expensive nature. An average embankment of seven feet would cover
the earth-work. The excavation of the Bois des Sioux prairie is easy, approaching and bordering
on the Shayenne; boulders and stones are often mingled with the soil, adding to the expense of
removal; and this last character of formation is, at intervals, met with all along the line, while,
in general, the substratum appears to be a clayey loam.
Of rock excavation there is none. Except in crossing the divide, grades need not exceed
thirty feet per mile, and will rarely be so great.
The Bois des Sioux will require a bridge of 140 feet; the Wild Rice river 120 feet; a small
stream near Wild Rice river should be spanned by a hundred-foot truss, and James river will
require 120 feet of bridge.
The culvert masonry will be small in amount; but care should be taken in side-ditching, and
the prairie embankment should always be as high as four feet, both to obtain a dry and firm roadbed, and for the disposal of the winter snows.
Wood will be scantily furnished from the route of the road for its construction. The Bois des
Sioux and Wild Rice rivers will furnish a small amount. The Shayenne will furnish sleepers
for 200 miles of the way, single rail. We do not know that James river will furnish any.
Wooded lakes occasionally aid in the supply. Mouse river is liberally wooded, and I think may
be depended upon to furnish 200 miles with sleepers. The connexion with the Mississippi and
Red rivers at one end, and with the Missouri at the other, will make up any deficiency in the
superstructure; but the Missouri bottoms furnish little but the sweet cotton-wood, a soft, porous
and inferior wood, and not to be used when other can be obtained at a reasonable expense.
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The red cedar, in small quantities, grows both above and below Fort Union. A good deal of
valuable white oak can be obtained from Red river. From all these sources I estimate that the
road can be fitted with its superstructure, and with good materials, and be supp]jed with fu el for
at ]east six years' running time, full operation, and from its various connexions could indefinitely
extend this period, but with considerable expense for transportation. Coal, according to Dr.
Owen, exists in the lower part of Minnesota and in Iowa; and while our exploration has ascertained the existence of an inferior coal in l\Iouse River valley, the information obtained there
makes it probable that a better coal is to be found in that region.
Stone for masonry is also scarce, and but little is needed. The frequency of the granite
boulders will be of service in the building of culverts, and t<? some degree may aid in constructing
the small amount of bridge abutments. Building-stone in abundanc:e can be obtained fi·om near
the Butte Maison de Chien, and possibly the sandstone of ·Mouse river will be found of value.
At Mouse, Shayenne, Bois des Sioux, and Wild Rice rivers, but w{th better facility at Red river,
all the materials for good bricks are obtained, and it may be found cheaper and better to use brick
·
masonry in the neighboring bridge and culvert works.
Water can, by reservoirs and unimportant aqueducts, be introduced at any point of the line
required. The numerous small lakes extending along the greater part of th~ distance will,
in this way, be of service.
A little east from the second crossing of the Shayenne were observed the first indications of
approach to the "salt-water region." Throughout this region, extending from this point to the
Mouse River valley, .small ponds and lakes are to be found, (brackish and slightly salt) and
frequently with white salt incrustations of smaU amount on their borders. More abundant than
these salt-water lakes, and constantly intermixed with them, are the small fresh-water ponds
and lakes, occurring quite as often as is desirable either for travelling or railroad purposes.
With this abundant supply no unusual construction or expense will be required in establishing
watering-places. With noon and night halts at intervals averaging less than ten miles distance,
there was never a deficiency of fresh-water.
Prairie fires should be provided against by side-ditching. The grass is not tall and heavy, and
with proper provision no injury to the wood need be anticipated from this source.
Proceeding up the Missouri, from the mouth of the Great Muddy river to the entrance of
1\Jilk river, the railroad line, for near 180 miles, follows up the favorable valley of this latter
stream ; then leaving it, passes on to the prairies, and so continues until within a. few miles of
the mountain pass; crossing in succession Marias, Teton, and Sun rivers, with the tributaries of
Dearborn river. The route considered enters the mountains by the pass which, in our survey,
has been termed Lewis and Clark's P ass; the more northern of the two opening into the
valley of Blackfoot river, or by "Cadotte's -P ass"-a second entrance into that valley.
Missouri river is, in the vj cinity of Fort Union, some four hundred and fifty yards wide, and,
so far as followed by the route, has a wide bottom of from two to eight mites across. The river
is well wooded with th e sweet cotton-wood, and has a small quantity of red cedar. On the
south side rise the l\'I auvajses T erres hills, making up to some three hundred to five hundred feet
height, whose name w ell defin es their character-bare, and broken into every irregularity,
w a hed with gull ey s and ravines , and yet whose silvery glistening front, with its blended light
and shade, is often a land scap e feature of wonderful beauty. On tbe north side, also, the bluffs
generally rise abruptly, and a few miles back of the river the plains attain an elevation above it
of from one h undred to three hundre d feet. A coarse soft sandstone crops out often in the edge
f the bluff , and ap parently underlies the whole surface extending to the upper l\'Iissouri above
Fort Benton. T he ottom-l . . nd~ are almost flat , de cending lightly towards the river. The
Ii~ uri ha probably but
mall fail- a fall which, according to the barometric observations,
do not ex done f
per mil·.
By the various :vindings of the route, ! ilk ri er enters the Missouri some one hundred and
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twenty miles above Fort Union, and the line traces its course for some one hundred and eighty
miles. Comparatively a small stream, it yet shows much the same features as the Missouri;
has a wide, open intervale, half to four miles wide; is closed in on either side by the bluffs terminating the plains, which ascend as they recede from the river, the bluffs being very frequently
cut with deep coulees, which can be traced five, ten, or fifteen miles into the interior. The river
is plentifully supplied with cotton-wood, and its bottom-lands are flat and generally wide. At the
first crossing of this river by the train, some fifty miles above its mouth, the bed of the stream
had a width of two hundred and twenty-five feet; the running water was but fifty feet wide and
two and a half feet deep, with a sandy bottom, and banks of clay and sand rising some fifteen
feet above the water-level, unstable, and often displaced by the river in its annual floods.
At the third crossing, by the winding of the wagon road, a little more than one hundred and
eighty miles above its mouth, the river retained nearly the same width of bed and genera]
features, but with no running stream, the water remaining in the depressions and holes in its bed.
The bottom-lands, both of the lVIissouri and Milk rivers, are composed of clay and sand, of a
nature to become soft and sloppy with the wet of spring, and on the dry season succeeding, becoming parched and cracked. The prairi~ and upland formations are remarkably undeviating in their
character, consisting of a mixture of clay and sand,- intermixed with smooth pebbles, extending
below the surface only from one to three feet, and below all, the underlying coarse sandstone
The clay washed by the rains finds its \vay into the coulees and the bottom of the river, leaving
the exposed pebbles on the surface, deceiving one with the appearance of gravelly or stony knolls.
This section does not offer the best, but will afford a fair material for road embankment.
The tributary rivers on the north side for which bridges must be erected are Great Muddy
river, Poplar river, and Porcupine river-all small streams, with an average width of sixty feet,
and greatest depth three feet, at our several crossings.
The Missouri and Milk river bottoms possess one peculiar feature, for which provision
must be made in constructing a railroad. At short intervals, averaging not over eight miles for
the whole river line, narrow· canal-like channels are found generally extending from the coulees
of the bluffs, for the greater part dry in summer, but in spring freshets are the sluices by which
the water from the rain and snow finds its passage to the river. These channels or sloughs have
an average width of twenty-five feet, with a depth of eight feet, and should be spanned with a
s~mple timber structure to prevent the accumulation of water and injury to the road-bed.
The high prairie plateau which the road attains on leaving Milk river reaches to the base of
the Rocky mountains, and is marked with but little variation of surface. The same formation of
clay and sand, with more or less admixture of pebbles, continues as on the prairies, running back
from the Missouri and Milk rivers. There is a scarcity of wood and water. The soil at first
possesses little fertility, scantily shaded with a short thin grass; gradually improving as the approach is made to the mountains. Through this plateau the rivers Marias and Teton flow in deep
channels, concealed from sight till one is close upon them, with bottoms fairly wooded with cottonwood one-quarter to half a mile wide, and marked by the deep coulees intersecting their valleys.
These two river-s, in the vicinity of the railroad line, are about two hunJred and one hundred
and twenty feet wide, ancl flow some two hundred feet below the general level of the prairie.
The water is no longer muddy or milky, as in the Missouri, with its lower tributaries, but is
clear and cool, flowing over a pebbly and sandy bottom. The passage of the Marias river
is one of some difficulty and expense, owing to the depth of the river below the prairie. The
Teton is cross~d high up, and with less difficulty. Sun river is crossed near its source, and
with ease.
From the Great :Muddy river to the base of the Rocky mountains there is a river line for two
hundred and sixty-five miles, and the balance is of prairie. The earth-work in all this extent will
not be heavy. An average embankment of eight teet will more than cover it. The material, as
already stated, is a mixture of clay and sand, not a light loam, but easily broken up with the
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plough or pick, exposing a smooth and steep surface where undermined by brooks, and sliding at
a steep angle.
·
It is not known that any rock excavation will be necessary. Occasiona1ly a spur of coarse
gray sandstone, in broken detached masses, shoots across the line from ·the river bluffs, but generally not without the opportunity of turning it. Two miles of side-cut rock excavation will cover
this item.
The grades and curves are probably unequalled by any existing railroad of the same extent.
On the river-bottoms there will rarely be occasion to exceed the rise of the rivers, by observation
there being, for the :Missouri about one foot to the mile, ancl for Milk river three feet to the mile.
The rise from Milk river to the plains is made with a grade of thirty-five feet to the mile. The
coulees making down to :Marias and Teton rivers, affords opportunity for crossing these streams
with grades not exceeding forty feet pP-r mile.
.
No stream in this section is so large as to require more than a single span of bridge truss.
Timber trusses will undoubtedly be found cheapest and best in every case. Great Muddy river,
Poplar and Porcupine rivers, will each require eighty-feet trusses, with two abutments. Milk
river is crossed in a bend of the stream, at right-angles to the current, is spanned with a truss
of about two hundred and forty feet, and has an abutment twenty feet high above the river-bottom.
The masonry of this bridge should be protected, by piling, fi·om the wash of the freshets. Marias
and Teton rivers will respectively require trusses of ~bout two hundred and twenty ancl one hundred and sixty feet length.
The numerous smaU waterways required ·on the bottoms of the Missouri and Milk rivers have
already been noticed in sufficient detail ; as they carry little or no drift-ice and wood, it is not
necessary to clear their highest water-line more than six feet.
The supplies of wood accessible are the cotton-wootls of lVIissouri and Milk rivers, the wooded ·
mountain termed the "Trois Buttes," about sixty miles north of the line, the mountains to the
south of the Missouri, near Fort Benton, and the Rocky mountains at the end of the section.
The "black growth" of the streams of the Yellowstone becomes, too, tributary to this section
at the confluence of this river with the Missouri, near Fort Union, and may be serviceable.
Of cotton-wood there is an abundance. In certain situations this wood is durable and useful in building, but, as a railroad sleeper, would soon decay; and being, moreover, soft, would not
firmly retain the spikes and chains with which the rail is secured. The stockade at Fort Union is
of cotton-wood, does not rest on the ground, and although erected some twenty or more years
ago, is firm and sound. A small quantity of red cedar grows on the Missouri, and to some small
extent will be available in building. The "Trois Buttes" above are capable of supplying three
hundred miles of sleepers, single rail, and probably more if necessary. These Buttes rise about
3,300 feet above the prairies at their base, and with their wood and stone are a natural storehouse
of materials. They are wooded for about half the extent, mainly with spruce and a kind of yellow pine, the trees being small, from eight inches to two feet in diameter, and growing straight
and thickly clustered together. From the base of these mountains a smooth dry prairie extends to
the route of the railway; and with but little preparation of grading, rails could be laid to bring
this store of wood to the line of the road. The Rocky mountains afford an abundance of excellent wood, generally the yellow pine. On the whole this portion of the route may be looked upon
as capable of supplying sufficient wood, both as fuel and building material, for present and future
use.
The lignite of this region, traced from the coulees of Mouse river to the headwaters of Milk
hundred miles) apparently underlying the whole extensive district of
river, (a di tance of fi
thi country,' ith a thickne
f bed varying from a few inches to six feet, is a source of fuel
~h wooded lands, with proper management and a care for future wants,
n ~ t be :erlo ke ·
JU dg 'Will of _them~el · ~ fu:ni h the amount of fuel needed; but our pre ~ent estimates as to the
u-in
of a railroad traver mg this route, and the wants of settlements growing up from the
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establishment of the road, may differ very widely from the truth, and it is not unwise to take into
consideration this inferior but extensive layer of coal, the working of which may at some time
become desirable and profitable.
A coarse but generally weak and useless sandstone extends throughout the Missouri and Milk
rivers. In some places a firm sandstone, suitable for building, is to be found. Sandstone of this
character was noticed near Fort Union, near the last crossing of Milk river, and it is to be obtained
in abundance at the "Trois Buttes," on the eastern base. Several other stones compose these
mountains, the most valuable of which is a beautiful marble, at times having an alabaster whiteness and clearness.
Lime is to be obtained from near Fort Benton, from the "Trois Buttes," and from the Rocky
mountains.
Sand, though in a clean state not abundant, is to be found in the beds of the rivers, and
occasionally at other places in limited quantities.
Good materials for brick ·are furnished on the Missouri and Milk rivers.
Throughout the dry summer and fall season most of the small tributaries making into .Missouri
and Milk rivers are dried up, and both in the intervale and on the prairie there is a scarcity of
water. The high plateau making back from these rivers affords, however, the opportunity of
securirfg the necessary supplies by reservoirs; and protected· from evaporation, there is no reason
to doubt that water for the uses of a railroad can be supplied as conveniently here as on the
States' roads.
For much valuable information in reference to the country east of the mountains, I will refer
you to Mr. Lander's report of the crossings of the Mississippi, D No. 11; Lieutenant Grover's
report of the Dead Colt Hillock line, D No. 10; Lieutenant Donelson's report of the country
between the White Earth and Big Muddy rivers, E No. 14; Mr. Tinkham's report of his reconnaissance of the Three Buttes and the country between the :Milk and Marias rivers, D No. 12;
and Doctor Evans's report of his route south of the :Missouri, and between the Milk and Missouri
rivers, D No. 13. I am particularly indebted to the perseverance and §kill of Messrs. Lander
and Tinkham for much of the valuable statistical information given in this chapter.

CHAPTER VI.
Railroad Practicability of the Rocky and O(JJUr d'Alene Mountains.-Description of the
ranges and of the several passes.
In determining the route through the Rocky mountains, regard must be had to the difficulties of
approach as well as to the difficulties in the pass itself. Before considering the question, it
will first be necessary to show the route through the Cceur d'Alene mountains.
The Cceur d'Alene mountains may be regarded as extending from Snake river to Clark's fork,
and as covering from two to three degrees of longitude. Clark's fork separating it from a range
still farther north, called the Kootenaies mountains, has its source in the Rocky mountains in two
principal branches-one flowing from the south, called the Bitter Root river, and the other
flowing from the north, and called the Flathead river. These rivers separate the Cceur d'Alene
and Kootenaies mountains from the Rocky mountains, and-with the exception of a mountain
spur running down towards their point of junction, giving, however, a good pass from the one
valley to the other-they form a continuous valley extending along the western base of the Rocky
mountains from 45° 30' of N. latitude to far north into British territory. To the south, however,
at the headwaters of the Bitter Root, of the Snake, and the three forks of the Missouri, the
Cceur d'Alene unites with the main chain of the Rocky mountains.
There are at least four passes in the Cceur d'Alene mountains, well known to the aborigines:
the pass of Clark's fork, the Cceur d'Alene pass by the Cceur d'Alene mission, the northern
Nez Perces trail, and the southern Nez Perces trail. The northern Nez Perces trail is the route
of Lewis and Clark, and was not examined. The three other passes have been carefully
examined by me. There is said, however, to be a fifth trail between the Cceur d'Alene and
northern Nez Perces trails, more practicable for wagons than any of the others. This has been
explored by Lieutenant Mullan, but his report has not been received.
The southern Nez P erces trail leads from the southwest fork of the ~t. Mary's river, connecting, by a tolerably direct route, St. 1\'lary's valley with Wallah-Wallah. For 120 miles it passes
over wooded mountains, dropping at times into valleys, and, crossing them, ascends the spurs ana
hills again. Its elevation rarely if ever falls so low as 3,000 feet, and sometimes reaches as high
as 8,000 feet-an estimate, the barometer having been cached at the theight of 7,250 feet. In
the month of December, when, with considerable detention and difficulty, Mr. Tinkham crossed
the mountains on snow-shoes, the snow was generally about three feet deep, sometimes six feet,
and in a single instance, as near as could be ascertained, ten feet deep. The average depth of
the snow for the whole 120 miles was a little less than two feet. TributDries of the Koos-koos-kia
head near the sources of the southwest fork of the St. Mary's river, and offer the only possible
chance of getting through the Bitter Root mountain. This direction is by the Koos-koos-kia.
A tunnel will be required at the divide separating the two streams. The Koos-koos-kia was
crossed near its head, at an elevation of 3,760 feet; its valley in this place is narrow and dark,
with teep, rocky and wooded hills enclo ing it. It has the same character where it unites
with the learwater river after leaving the mountain. Between these two points the river has
not en examine · The northern ez Perces trail is very much of the same character, and
does n t come int c mp titian for a route.
he
ur d'Alene Pass may be briefly described
a a pa s forme by h' streams flowing in opposite djrections from two lakes almost half a
mile ap rt.
he c-tcm lake i abou 700 feet above the eastern. The two valleys, though
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narrow and somewhat tortuous, will admit, however, of a railroad at a practicable grade-the
eastern one to within from two and a half to three and a half miles of the lake whence the
stream has its source; the western valley three and a half to four and a half miles from its
lake. These two points are six to eight miles apart, and differ in level some 300 to 600 feet.
Between them the valleys rise rapidly, attaining at the two lakes an elevation respectively of
2,000 and l,i:WO feet above the western, and 1,600 and 800 above the eastern base. Thus a
tunnel having an inclination of 37.6 to 83.3 feet, and six to eight miles long, is the essential conclition to a road by this route.
The route by the Creur d'Alene mission is exceedingly direct, both in its own course and in its
connexion with the Blackfoot and Hell Gate trails. If practicable, it would abridge distance
about seventy miles, equivalent to the cost of a tunnel of about the probable length of the tunnel
required on the Creur d'Alene route. The cost of the tunnel, supposing it to be seven miles long,
would be about $6,000,000. It is in' limestone entirely, and easily worked. The saving in the
length of the road would be, say 70 miles, at $70,000, or in round numbers $6,000,000. It was
unfortunate that a barometrical profile could not be taken on this route in consequence of the
want of instruments; but Mr. Stanley, an excellent judge of distances and heights, made estimates which I am satisfied, from my own personal observation, will prove good approximations.
There is a good wagon-road from the mission to Wallah-Wallah, indicated on the map, and it is
believed no difficulty would exist in connecting this route, south of the Crnur d'Alene lake,
either with the Columbia river or Snoqualme Pass route.
The valley of Clark's fork, however, affords an excellent railroad line presenting no special
obstacles; and the question now is, to determine which pass of the Rocky mountains shall be
made use of in passing from the plateau between the Milk and lYiissouri rivers to Clark's fork.
Nine passes have been explored in the Rocky mountains, beginning twenty or thirty miles
below the 49th parallel, and extending southwardly three hundred and four miles in latitude, to
the most southern pass explored at the .source of Jefferson fork. From this pass to Fort
Hall, the extreme southern limit of the exploration, the distance in latitude is eighty miles. The
northern pass, termed the Marias Pass, where a tributary of Clark's fork has its spring near
the source of the Marias river-elevation 7,669 feet; a pass at the head of Beaver creek on the
east, and a tributary of Blackfoot fork on the west-elevation 6,323 feet: this is the pass of Lewis
and Clark; Cadotte's Pass, named from one of our hunters, who used the pass some two years since,
forming the headwaters of Dearborn river and Blackfoot fork, 6,044 feet high; a pass at the head
of the north branch of the Little Blackfoot fork on the west, and a stream making into the :Missouri
on the east-elevation 6,283 feet; a pass at the south branch of the Little Blackfoot river; a
pass at the head of the Hell Gate river; one from the East fork of the St. Mary's river to the
Wisdom :fi.)rk of Jefferson river; and, finally, a pass from the East fork of St. Mary's or Bitter
Root river to the Wisdom fork of Jefferson river.
Marias Pass, the extreme northerly one of all, is the passage over the mountains by a tributary
of Marias river on the east, and of Flathead river on the west, the wooded valley of which leads
down to the open, wide valley, where is Flathead lake. The branch of Marias river is a mere
brook where it leaves the limits of the mountain and passes to the smooth prairies, only nine or
ten miles from its source, and the rocky wall-like divide which abruptly terminates its valley.
This divide, when crossed at its highest point by the trail, is 7,600 feet above the sea; and its
height, where seemed to be the most favorable opportunity .of tunnelling, is apparently 600 to
1,000 feet higher. A tunnel of two and a half miles (an uncertain estimate from the manner in
which the divide was crossed) would probably reduce the elevation so far as it is practicable to
do so by tunnelling, the mountain being pierced at an elevation of 5,450 feet; but the rapid
descent of the trjbutary of Flathead river, to which we pass on the west for the first seventeen .
miles, in which distance it falls 2,170 feet below the level assigned to the tunnel, is so objectionable that this route is not likely to come into competition with the rasses farther south. On the
13f
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other side, the tributary of Marias river descends near 1,200 feet in sixteen miles. There are,
probably, passages of the mountains conne<..:ting other branches of the Marias ri ver with other
. tributaries of Flathead river, and giving, perhaps, opportunities for passing tbe divide with more
ease than by the way explored; . and should a line in this direction be thoughL desirable, it should
be rem~mbered that the field has been very partia1ly explored. The mountains here have, however, a very different character from what they have farther south, being higher and forbidding,
their sharp, gray peaks stripped of all vegetation, in every direction towering above the mass of
wooded mountains and valleys below them.
A route through this pass can be preferable only as connecting with a route to the north of
Flathead river. To follow down the valley of Flathead river after arriving at Flathead lake,
will make it greater in length, in addition to its other rlisadvantages. The _reconnaissance did
not show that it was impossible to proceed westwardly in a more direct line, but the only two
places in the valley containing Flathead lake and river, which were not bounded by high hills or
mountains on the western border, are at the north and south extremities of Flathead lake. These
were the only places where there appeare~ any possibility of breaking through the mountains.
At the south extremity of Flathead lake is a small break in the hills, running in a nearly west
dire<..:tion, but this small valley has no stream of any importance in it, and there is nothing to ·
show that it extends farther than can be seen from the lake, a half dozen miles. At the upper
end of the lake the hills on the west side of the valley appear to cease for a while. There is a
prairie here of considerable extel1t, the eastern edge of which was followed by :Mr. Tinkham, and .
it may be practicable upon this prairie to proceed westwardly direct, without following Flathead river to Clark's fork. It is a matter for future examination. Of the route actually examined, Flathead river, from Jacko river to Marias Pass, and from Marias Pass to Fort Benton
across the prairie, the most difficult portion has already been noticed, the section of thirty-five
miles, including the summit. West of this, for about twenty miles the valley continues narrow,
closed in by high, precipitous, wooded mountains, and a railway here must be made with very .
heavy and expensive work, rock cutting, culvert and .bridge work, and sustaining masonry, with
some short curves, but without high grad es. The va1ley then opens and closes again but once,
and then only :fi>r a very short distance, and until reaching Flathead lake the route is very
prom;sing in its grades, curves, and the sma1l amount of grading required; but little rock excavation will be necessary. The western shore ofFlathead lake crooks abruptly and often, following
the base of the wooded and rocky hills which border it. The construction of the road here
involves short curves, exp ensive rock cutting and masonry. The eastern shore appears more
promising, but has not b een examined. From Flathead lake to Jacko river, following the
valley of Flathead river, the route is favorable, generally unwooded, without heavy grading or
masonry. East of the mountains a nearly straight line can be obtained from the point where the
railway line leaves Milk river to the plain s near the base of the mountains, sixteen miles from
the divide. This is all dry prairie country, without wood, and with but little water on the
surface during the dry season.
The six passes next m entioned above debouche into the valley of the Bitter Root. The routes
of Lewis and Clark' s P ass and Cadotte's P ass meet in the valley of the Big Blackfoot river, thirteen and a half miles west of the dividing ridge, (Cadotte's Divide.) Those by the two branches
of the Little Blackfoot meet and continue for some distance in its va1ley, which finally connects
with H ell Gate fork; in the valley of the H ell Gate river, and the five routes, thus b ecoming two,
follow down tbe~e two river~ and enter the Bitter Root vaUey at H ell Gate. They will be called
the i Blackfoot, L ittl
lackfoot, an d H ll Gate trails ; each of the two former being easily
r a b
fr m the a~t by tw pas e over the dividing rid ge, and the l:ltter having likewise sever l onn xion~ tbr o-h th mountain~ , with the r gicms to the east.
h~ : p·. es ar roba\ ly ll practica le for a railroad ; but the pass from Wisdom river is
ut of 1! .c.:tlon an the
11 a e and outbern L ittle Blackfoot passes are approached with some
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difficulty, and involve a considerable detour as regards the approach from the north of the Missoun.
The northern Little Blackfoot Pass is the one by which Mr. Tinkham crossed lhe Rocky mountains the third time, and in November; is at the source of one of the north forks of Hell Gate river,
termed by Lieutenant :Mullan Little Blackfoot river, and is remarkably easy. The Indian trail
passing here is a well-worn road, and is perfectly practicable for wagons. The dividing ridge is
an in~onsiderable hill, three hundred to five hundred feet high. Between this pass and the prairies
of Marias, Teton, and Sun rivers, the country is somewhat irregular and broken. The barometer
gave the summit elevation of the pass at 6,250 feet above the sea, which will probably, in a
discussion of the observations, be reduced to less than 6,000 feet.
In pursuing this route, Mr. Tinkham kept south of the Missouri until the gate of the mountain
was turned; and for information of the approach north of the Missouri, I am indebted to an
exploration under Lieutenant Mullan. In a trip to Fort Benton and back to the St ..Mary's
valley in March, Lieutenant Mullan brought a wagon through this pass, making the journey from
Fort Benton to Cantonment Stevens, a distance of two hundred and ninety-six miles, in twelve
travelling days; and there seems scarcely a doubt as to there being an excellent railroad approach
to it north of the Missouri, on the route pursued by him. He kept on the high table-land between
the :Missouri and the Teton~ crossed the Sun and th~ Dearborn rivers a little south of the crossing
of the main party in September Iast ; then keeping farther to the south, he crossed the small
Prickly Pear creek, anJ crossing a divide, the one taken by :Mr. Tinkham in November, he
found the inclination so gradual, that he descended from it not only without locking wheels, but
on a run. His course then was by the Little Blackfoot and Hell Gate rivers. A little work is
1:eq uireJ on this route in cutting tim her to get an excellE'nt wagon road. The eastern approach
is estimated as practicable with a grade of fifty to sixty feet per mile, the passage of the ridge
with a two-mile tunnel, and the western descent with a grade of thirty feet. The valleys of the
Little Blackfoot and Hell Gate rivers, from the pass to the junction with the Blackfoot river, are
more open and regular than the valley of the latter. Its descent is regular, and, by the barometric
observations, is, from the foot of the summit divide to Hell Gate, ninety-five miles, twenty-two
and a half feet per mile. The route for the greater portion of the way keeps on the bottom-lands,
which are generally unobstructed by timber, sufficient wood always lining the streams for use as
~uel, whether for camping or settlement. For lumber, the woods of pines and other evergreens
are sufficiently near for use; but the thick woods do not crowd the valley as in some places
on Blackfoot river. An open growth of yellow pine occupies the bottom-lands for a few miles
in the lower part of the valley, and the cotton-wood growth sometimes stretches across the bottom.
The construction of a railway down this valley will probably make necessary the bridging or
turning of the main stream several times. Curves will be easy, and the grades used not generally exceed the natural descent of the valley.
The route is indicated on the sketch in dotted lines. It will increase the route forty-four
miles, but it may give the means, at the eastern extremity of the Little Blackfoot valley, to
make a junction with a road from Council Bluffs. This connexion is indicated on the map. The
mountains shutting down on the Missouri, on both banks, to the gate of the mountains, may present an earlier junction of the two routes. The thorough examination of this route, and of the
Little Blackfoot trails, with which it connects almost immediately. west of the divide, and of
the Hell Gate Pass, all three of which have been examined by Lieutenant Mullan, and the full
description of which wi1 l be found in his reports herewith submitted, will become important should
a good connexion be found through the Black Hills with the roads moving westward through
Iowa and Missouri; or, should it be found practicable, through the same h1lls to make a straighter
route from the Bois des Sioux than that north of the :Missouri.
The southern of the Little Blackfoot routes is singularly direct, and, in common with the Hell
Gate route and northern Little Blackfoot, requires little or no labor to make it practicable for
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wagons. A wagon can now, it is reported by Lieut. Mullan, be taken through the Hell Gate
and the southern Little Blackfoot passes.
The two passes of the Big Blackfoot trail are both practicable and have good approaches. The
divide of this pass is a narrow and sharp ridge, at whose opposite bases, 2f miles apart, head small
tributaries of Beaver ereek in the east, and Blackfoot river in the west.
Lewis and Clark's Pass connects the head\Yaters of Dearborn and Blackfoot rivers, and but
a few miles north . of Cadotte's Pass at the sources .of other branches of the· same two rivers.
The summit ridge has here an elevation of 6,323 feet, in a narrow and sharp ridge, at whose
opposite bases, 2! miles apart, head small tributaries of Beaver creek in the east, and Blackfoot
river in the west.
The pass involves a tunnel of two and a half miles, grades of approach of forty feet to the
mile, and grades descending into the valley of not exceeding fifty feet. Cadotte's Pass requires
a tunnel of four and a quarter miles at an elevation of about 5,000 feet above the sea. The grades
a,pproacbing it fi·om the east will be sixty feet, and those from the west forty feet.
This pass connects a tributary of Dearborn river in the east, with a tributary of the Blackfoot
river in the west. From the foot of the divide in the east a small tributary falls off with a rapid
descent of over one hundred feet to the mile. On either side of the brook are high wooded hills
making up into the mass of wooded mountains. The approach to the pass is on the side-hms
to the north of the brook. . Between the pass and the plains are the tributaries of Beaver creek,
rapid mountain streams flowing in deep ravines. The summit is a narrow sharp ridge, about
one and a half mile between its opposite bases, and is only partially covered with a small-size
growth of trees. The western base is some five hundred feet higher than its opposite, and the
least descent, like that of the east, is for a short distance very rapid, favoring the use of a tunnel.
Both passes will, on the map, be represente~ as practicable, but that of Lewis and Clark's \vill
be adopted in the railroad estimate. For full details in relation to these entrances I will refer
you to the report of Lieut. Donelson and the sub-reports of :Messrs. Lander and Tinkham.
· It is proper here to observe that the railroad line was not carried down the entire distance
from Lewis and Clark's Pass to its connexion with the line from the pass in the Blackfoot trail by
Mr. Lander; a link of about four and a half miles is wanting. As regards the former, it is established that it can be approached by a grade of forty feet, that the mountain can be pierced by a
tunnel 2.59 miles ·in length, and th?t for seven and a half miles the general inclination of the.
valley is forty to fifty feet per rp.ile. The connexion has not been made, though b elieved to be
practicable at a grade not exceeding fifty feet p er mile. Should this be established by subsequent examinations, it will prove the preferable route. I have shown on the sketch a comparison
of the two routes, in which I indicate the portion not examined on the route pursued by Mr.
Lander.
In the Blackfoot trail the grades will vary from thirty-five to forty-fi¥e feet per mile. There is
a somewhat narrow gorge, ending in Hell Gate, extending some twenty miles, of which the work
will be expensive, but the grades will be light, and no sharp curvature.
From Hell Gate the road can run in the valley of the Bitter Root river to Clark's fork, or,
by crossing a divide, Clark's fork can be reached by the valley of the Jocko river. The
valley of tbe l3itter Root will involve several heavy bridge crossings, some sharp curvatures,
but no grade exceeding fifty feet, and few approaching forty.
Barom trical ob~ervations were not made by Mr. Lander in going down the Bitter Root vall y, but it is believed no difficulty will exist as to grades. The fall of the river from Lieut.
Don l on's camp, on the Bitter oot, of ctober 5th and 6th, to Horse Plain, is eight hundred
fi et, and the di tance ~eventy-two mile , and gives, on the supposition of a uniform grade, lliiJ
£ et t the mile.
y refer nee to Dr. 1 uckley's r port it will be seen that he made the whole
li. tnnC'e. wi ~ h n~ m e in(Y. n r pi
that inter fer with tbe navigation of the river, and his
r a 1 n m ref ·r ·nee t Jt
r c i ·ability for a railroad confirm the opinion of Mr. Lander,
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in whose judgment and experience I place great confidence. The route will be long, in consequence of the curves of the river, and will involve curves of the minimum· radius, numerous bridge
crossings~ considerable side-cutting, and high embankments on the prairie portions in consequence
of the spring freshets. The rock in side-cuttings can be easily quarried. The greater portion
of this route has been personally examined by me, and I am satisfied of its practicability, though
at great expense.
The divide of the Jocko, though five hundred and sixty feet above Hell Gate, is entirely
practicable. To overcome the summit the approach may require a grade of fifty feet, and the
descent a grade of sixty feet ; both, however, for short distances, with heavy e!Tibankments and
probably a lofty bridge. Farther down the valley is open and easy, and the grades do not
exceed twenty feet. There are no short curvatures. Lieut. Donelson is of opinion that these
grades may be reduced to forty-five and forty feet.
The distance to Horse Plain from Hell Gate by the two routes is 136 miles by the J ocko,
and 143 miles by the Bitter Root, giving seven miles in favor of the former route. It is probable
that the greater amount of curvature on the Bitter Root would be at least as serious a difficulty
as the greater grades of the J ocko. The cost of the Jacko will probably be some half a million
of dollars less than that of the Bitter Root.
It is probable that a better connexion than either of these could be made by leaving the
Blackfoot trail some distance before entering the defile, passing over a low divide, and pursuing
the valley of one or two streams which flow into Clark's fork. One of these streams is probably
a tributary of the Jocko river. Enough is known of the country through an exploration made
by Mr. Tinkham, under the direction of Lieutenant Donelson, to make it probable that the
grades will not exceed forty feet, and that the curves and expensive embankments, and sustaining
walls of the defile ending in Hell Gate, and of the Bitter Root valley, and the h~gh grades of the
Jocko route, will thus be avoided. The route is indicated by dotted lines on the sketch, and
should be carefully examined in subsequent surveys. By referring to Mr. Tinkham's route, as
shown on the map and explained in his report, it will be seen that he observed all but a few
miles of both routes, and that the connexion is almost certain.
I will observe, however, that the examinations of this mountain range, whilst they have been
exceedingly satisfactory, and have established the practicability of a railroad route through them,
are by no means complete.
It is not doubted there are other passes in this portion of the Rocky mountain range even better
than those explored; they are indicated by the general depression of the mountain range, with the
greater frequency of .t he streams stretching out to meet each other from the opposite slopes of the
mountains; and I consider it important that, in future operations, a whole season should be
directed to their thorough examination, and that instrumental surveys should be made of the
pass found to be the most practicable.
In the construction of the road through the Ro~ky mountains, there will be a scarcity of wood
and water in the approach from Milk river, which can be remedied by bringing water in aqueducts from Grizzly Bear lake, and wood from the Rocky mountains, which furnish an inexhaustible supply.

CHAPTER VII.
General Geographical Description of the .Rocky Mountains Region.
Entering the mountains on the eastern side are the tributaries of Marias, Teton, Sun, Dearborn,
and Jefferson rivers; the latter, one of the principal forks of the Missouri river. On the west the
rivers Clark's Fork of the Columbia, Blackfoot and Hell Gate forks, together with that branch of
Bitter Root river retaining jts name, and the tributaries of the Snake river, a~e the principal
streams, whose valleys cut the mountains in transverse ranges, and whose sources are separated
from the headwaters of the Missouri tributaries by ridges one to three miles in width, and rising
from five hundred to two thousand feet above the running water on the opposite sides of the
summit.
Excepting the rocky and rugged peaks and ridges of unusual elevation, the mountain slopes are
covered with wood, consisting of the different varieties of pine, (generally a species of yellow
pine,) firs and spruces, a small proportion of white cedars, and occasionally an intermingling of
the white birch. In the bottoms of the streams is found the bitter· cotton-wood. The pines, and
especially the pines of the valleys, will afford ,nuch superior lumber, and, as found in the bottomlands of streams, and in the lower and easier mountain slopes, are · tall and straight, and have
a diameter of about three feet, and a height of from one hundred to one hundred and forty feet.
The streams intruding into these wooded regions have in them a considerable amount of open
and grassed lands. The valleys of the smaller tributaries of Clark's fork are generally wooded
until within a short distance of Flathead lake; both the . Big and Little Blackfoot Fork valleys are
wooded, but their bottoms contain. m<:my extensive and handsome prairies. Hell Gate fork has a
growth of heavy p ine and fir on the bordering hills, and an extensive prairie valley of eight hundred to one thousand square miles. St. Mary's river has a handsome, open valley, six or eight
miles wide, of even greater extent, and, in connexion with all the streams, is sufficiently supplied
with pine and cotton-wood for the purpose of"settlement. That portion of the Snake River
valley explored was found to be destitute of timber, excepting in some places where the supply
was good. The valley is generally very scanty in vegetation, almost the only growth being the
wild sage. The valley for hundreds of mile's is covered with beds of volcanic rock. Clark's
fork has an open, wide valley, extending to the Flathead lake, and in the vicinity of the temporary
British trading post, about twenty miles south of the lake, is connected with several other smooth
and fertile valley s, extending southeasterly into the mountains. AU of these bottom-lands have
a fertile, although sometimes a gravelly or stony soil, and touch upon forests abundantly supplied
with valuable pine lumher. At the head and foot of the Flathead lake are open prairies, with
good soil, and possessing the resources for a delightful farming location. The east and west sides
of this beautiful·lake are hilly and wooded; the eastern side thinly timbered.
All these open lands are covered with an abundance of grass, and afford excellent pasturage for
hors s and cattle t hroughout the year.
B tween the headwaters f the Bitter R oot and the nake river the mountains are formecl into
, betwe n "\vhich int r ene valleys rich in gra s and watered by mountain streams, and
l w rid
affc rdinrr faire t grazina land £ r the Indians with their large bands of horses.
h ·ountry i abun an ly ~ atered with clear mountain streams, with pebbly bed ; and lake
an tr am a oun
ith fi .
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Trap rock, in its different forms, .is the principal geological formation from the divide separating
the waters of Snake river from those of tbe three forks of the Missouri to Fort Hall, and limestone, occasionally intermingled with trap, thence northward to the limits of the survey. Granite
di.,covcrs itself in the southern portion of the survey, and elsewhere. A very superior limestone,
suitable as a building-stone and for the manufacture of lime, exists in the mountain range east
and north from the British trading post already referred to, and undoubtedly exists elsewhere
in large quantities.
A belt on the eastern slope of the mountains, including the valleys of the streams, possesses
much the same characteristics of soil as already noticed on the western slopes, but has less
advantages for lumbering, and has a colder climate. This fertile strip gradually passes into
the Grand Prairie country, and, on leaving the vicinity of the mountains, the soil gradually
b ecomes more thin, except in the numerous broad river valleys, as those of the High Wood, the
Judith, the Muscle Shell, &c., &c. The pines end with the mountains, and the only trees are
found in the growth of cotton-wood lining the streams. Immt' diately under the mountains is a
region capable of profitable tillage, and with unlimited pasturage, delightful in summer, and·
though colder than the western valleys, is still milder than the climate of the plains still farther to
the east.
I estimate that in the v11lkys on the western slopes of the Rocky· mountains, and extending
no farther west thnn the Bitter Root range of mountains, there may be some 6,000 square miles
of arable land, open grassed lands with good soils, and already prepared for occupation and
settlement; and that, in addition to this amount, there are valleys having good soils, and favorable for settlement, which will b_e cleared in the removal of lumber from them. The faint
Httempts made by the Indians at cultivating _the soil have been attended with good success, and
fair returns might be expected of all such crops as are adapted to the northern States of our
country. The. pCisturage grounds are unsurpassed. The extensive bands of horses owned by
the Flathead Indians occupying St. Mary's village, on Bitter Root river, thrive well winter
and summer. One hundred horses belonging to the exploration are wintered in this valley,
and up to the 9th of 1.\'farch the gras.s was fine, but little snow had fallen, and the weather was
mild. The oxen and cows owned here by the half-breeds and Indians obtain good feed and
are in good conditi.on.
· Probably 4,000 square miles of tillable land is to be found immediately on the eastern slopes,
and the bottoms of the different streams, retaining their fertility for some distance after leaving
the mountains, will considerahly increase this amount. There is a marked difference of climate
between the two sides, and the comparison of the meteorological results of the winter posts established-one at Fort Benton, on the 1\'Iissouri, and the other near St. Mary's village, on opposite
sides of the mountains-will be of great interest as determining with some definiteness the extent
of this difference. The question of climate will be considered more fully hereafter.
·
To bring out more clearly the character of the mountain region, I will, at the risk of some
repetition, quote from Lieutenant Mullan's report of his exploration to Fort HaU:
"Thus we found ourselves at the main camp after an absence of forty-five days, during which
time we had crossed the mountains four times, completely turning the eastern portion of the
Bitter Root range, by a line of seven hundred miles, experiencing a complete change of climate,
and crossing two sections of country, different in soil, formation, natural features, capability, and
general character; crossing, therefore, in all their ramifications, the headwaters of the two great
rivers, Missouri and Columbia. We had now a fine opportunity to compare the climate and
character of the Bitter Root valley with that of the Hell Gate and others in its vicinity. In the
latter, snow from four to six inches deep was to be found, while in the former the ground was
perfectly free from suow. It seemed as if we had entered an entirely different region and
different climate; the Bitter Root valley thus proving that it well merits the name of the valley
of perennial spring. The fact of the exceedingly mild winters in this valley has been neticed
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and remarked by every one who has ever been in it during the winter season; thus affording
an excellent rendezvous and recruiting station for the Indians in its vicinity, and of those s~journ
ing in it, as well as all others that might be overtaken by th~ cold or sn~w of the mo~ntains.
It is the home of the Flathead Indians, where, through the mstrumentahty and exertiOns of
the Jesuit priests, they have built up a village-not of lodges, but of houses-where they repair
every winter; and with this valley, covered with an abundance of rich and nutritious grass,
affording to their large bands of horses grazing and to spare, they live as content.edly and as
happily as probably any tribe of Indians either east or west of the Rocky mountains. Its capabilities in other respects, aside from grazing, have already been referred to in the former part
of this report, and are of sufficient interest and importance to attract the atten6on of, and hold
out inducements to settlers and others. All that it at present needs is, to have some direct connexion with the East or the West, and the advantages that it and the sections in its vicinity
possess, will be of sufficient importam:e to necessarily command attention. The numerous
mountain rivulets, tributaries to the Bitter Root river, that run through the valley, afford excellent
and abundant mill-sites; and the land bordering these streams is fertile a"nd productive, and
has been proved, beyond a cavil or doubt, to be well suited to every branch of agriculture.
I have seen oats grown in this valley by Mr. John Owen, that are as heavy and as excellent as
any that I have ever seen in the States ; and the same gentleman has informed me that he has
grown most excellent wheat, and that, from his experience while in the mountains, he hesitates
not in saying, that here might agriculture be carried on in its numerous branches, and to the
exceeding great interest and gain of those engaged in it. The valley and mountain-slopes are
well timbered with an excellent growth.of pine, which is equal ~n every respect to the well known
and noted pine of Oregon. The advantages, therefore, possessed by this section, are of great
importance, and offer peculiar inducements to the settler. Its valley is not only capable of
gra zing immense bands of stock of every kind, but is also capable of supporting a dense population. The mountain slopes on either side of the valley, and the land along the base of the mountains, afford at all seasons, even during the most severe winters, grazing ground in abundance,
w bile the mountains are covered with a beautiful growth of pine. The provisions of nature
here, are, therefore, on no small scale, and of no small importance; and let those who have
imagined-and some have been so bold as to say it-that there exists only one immense bed of
mountains from the headwaters of the Missouri to the Cascade range, turn their attention to this
section, and Jet them contemplate its advantages and resources, and ask themselves, since these
things exist, can it be long before public attention shall be attracted and fastened upon this
hitherto unknown and neglected region? Can it be that we should have so near our Pacific coast
a section of country of hundreds of thousands of acres that will remain forever untilled, uncultivated, totally neglected? lt cannot be. But let a connexion, and that the most direct, be made
betw een the main chain of the Rocky mountains and the Pacific-and it can be done-and soon
will these advantages necessarily thrust themselves upon public attention, and open to the industrious and persevering, avenues to wealth and power. Again, this section connects with another
of equal if not superior impor tance, that of the Creur d'Alene country, which again connects,
directly, by a beautiful section, with the country at and near W allah-W allah; thus showing that
fr om the main chain of the R ocky mountains to the mouth of the Columbia, w e possess a rich,
fertil , and productive area, that needs but the proper me~ns and measures to be put forth, and
manfully employed, to be tur ned to private and public benefit." * * * "Looking back upon
our route, we saw we had followed Bitter Root river to its head, which we found from its mouth
to e ninety-five miles long, flow ing through a wide and beautiful vall ey, whose soil is fertile and
pr ductive, well tim ered with the pine and cotton-wood, but whose chief characteri stic and
cap· ilit i that f grazino- laro- h r
of c ttle , an d affordino-b excellent-mill sites alona
the
0
num r~m ~
ams .fl :>. itw from the m u tain . The country th nee is watered by tribu taries to
the h- ~oun an 1t fork , to the range of mountains separating these w aters from those of the
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Snake river, or the south branch of Lewis' fork of the Columbia, and is also fertile, but its char·
acteristic feature is the great scarcity of timber for any purpose, the willow and wild sage being
used for fuel along the whole route. The geological formation of this section belongs to the
tertiary period. The capability of this broad area, however,_for grazjng, is excellent. It is a
great resort at present for all Indians in the mountains, the mountains and valleys affording a
great abundance of game, consisting of elk, bear, deer, and antelope, while the numerous rivers
and streams abound in fish and beaver. The latter are still caught in large numbers on the head· ·
waters and tributaries of the 1\'Iissouri, but are not so anxiously sought after as years back,
owing to the great d~preciation of value in the market east. The whole country is forme4 of a
series of beds of mountainous ranges or ridges, with their intervening valleys, all of which are
well defined and marked, the decomposition and washings of the rocks of the mountains giving
character to the soil of the valleys, which may be termed, as a general thing, fertile. The
geological formations along the Jefferson fork and its principal tributaries are limestone and con·
glomerat.e rock. From the range called the Snake River divide, the whole character of the country
is completely changed. Here the geological formation is basaltic and volcanic principally. None
of the numerous streams and rivulets flowing from the mountains along the route we travelled
emptied into the Snake river, but either sunk into the ground or formed small lakes in the broad
valley of Snake river. The ground in most places is formed principally of sand; and where
large beds of basalt are not found, the ground is of a dry, absorbing nature, through which the
water sinks, at times bursting out again. It was so mew hat singular that for sixty miles above
Fort Hall, along the main stream of Snake river, we did not cross but one tributary, and that
coming in from the south, while none came in from the north ; all of the streams, as before mentioned, either forming lakes or sinking into the ground. This section is also noted for the great
scarcity of timber, and the immense plains of wild sa.ge; which is so abundant, that it merits _the
name of the sage desert of the mountains. It extends fo.r fnany miles in length and breadth, forming an immense ocean of prairie, whose sameness is only broken by the ' Three Buttes' of the
valley, whiGh rise like islands in the sea in this broad and barren area. Its whole character
might be included in the word sterility. From the mountains bounding the Snake River valley
on the north to Fort Hall, a travelled distance of one hundred and twelve miles, there is but
one fertile spot of ground that could be converted to any useful purpose, and this is found at
Cantonment Loring, five miles above Fort Hall. Here the soil is of a grayish-blue clay and
sand, that might be made use of for agricultural purposes. The grazing here is most excellent.
To our return route to the Bitter Root vaUey, which lay to the east of the Bitter Root mountains
from the Snake river, to the ridge separating the waters of Wisdom river, or the Big Hole fork
of the Jefferson river, from those of the Hell Gate river, the same general remarks will apply
as those describing the country from the head of the Bitter Root river to Fort Hall-a series
of mountain ranges, giving beautiful prairie valleys, through which wind streams from the
mountain slopes that pour their tribute into the Missouri and its forks. Leaving the ric.Iges
referred to, you again enter a different and milder region, through which flow tributaries to the
Clark's fork of the Columbia. Here the soil is a rich loam, timber is abundant, and climate
exceedingly mild even during the severest winter. We entered it on the 1st of January, and
snow scarcely covering the ground was to be found in the valley. This section connects with
the Bitter Root valley. We thence followed down the Hell Gate river, from its head to where it
debouches from the mountains five miles above its mouth; which we found to be one hundred
and twenty miles long, flowing through a fertile, well-timbered valley, from two to five miles
wide, bounded on each side by high pine-clad mountains. Game is found in great abundance in
these mountains, being principally elk and bear.
"A detailed description of each portion of the route having already been given, I only deem
it necessary to say that both routes travelled are perfectly practicable for wagons, but the return
route is by far the better of the two, though from sixty to eighty miles the longer."
14/
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The general character of the Hell Gate river, its valley, and the adjacent mountain slopes, has
been stated. Two routes leading from this river to Fort Benton were examined by Lieutenant
l\fullan in the month of March, 1854: one along the Little Blackfoot and its south fork, across
the mountains to the Missouri, and thence along the bluffs or the banks of that river to Fort Benton; and the other leading up the north fork of the Little Blackfoot and to Fort Benton, north
of the Missouri, and on the prairies between that stream and the route pursued by the main party
of the exploration in September, 1853. · At the forks of the Little Blackfoot, Lieutenant Mullan
found the snow in 1\'Iarch ten inches deep. The bluffs on the banks of the Missouri, alluded to
above, may be considered as extending from a point thirty miles above the falls to near the three
forks of that river. They may be described as formidable mountain spurs, extending along the
Missouri for about one hundred and fifty miles, and being fifteen miles wide, the principal formations consisting of granite, the growth being an abundance of the large species of pine; and
these characteristics, together with the fact that it was exceedingly difficult for a pack train to pass
through these spurs, indicated that here a route from east to west, either for a rail or wagon
road, must be sought at a greater distanee from the Missouri. This river flows through these spurs
in what is called by Lewis and Clark the "Gate of the Mountains." . It has here a rapid current,
and is, in places, very deep and narrow. Lieutenant Mullan arrived at Fort Benton on the morn·
ing of the ·14th, and started on his return to the Bitter Root valley on that of the 17th of March,
~arrying with him a 'wagon drawn by four mules. He arrived at the St. Mary's village on the
30th of March. The principal facts of the geography of the country which ·were developed by
Lieutenant Mullan during this tour are as fe>llows : First, as to the climate, he crossed those
mountains at a time when it has been hitherto thought impracticable to travel ; found, in the beginning of March, ten inches of snow at the forks of the Little Blackfoot; no snow east of the mountains ; and on his return, in the latter part of March, found no snow at all on the route ; and he had
good grass throughout the journey for his animals. Second, as to the facility of communication,
he found plenty of ·wood and water, but an indifferent route even for a pack-train in going to
Fort Benton, and in returning he passed over a country which was favorable for a wagon road,
and which presented a very fine approach to the mountains for a railroad; and the divide, where
he crossed it, being a Jow ridge, with an almost imperceptible ascent and descent. All these
facts will give this one a favorable place, when considered in competition for a railroad route
with the others examined.
For detailed information in regard to the general character of the mountain region, I will refe:r;
you to the sub-reports of Lieutenant Mullan, G No. 23, G No. 24, G No. 25; of Lieutenant
Donelson, F No. 18; of Mr. Tinkham, F No. 19; of Dr. John Evans, F No. 20.

CHAPTER VIII.
General Characteristics of the Great Plain of the Columbia, and
Columbia River.

Navig~bility

of the

In reference to the Cascade mountains, the geography of this whole range has been represented very inaccurately on all existing maps. The region between the Cceur d'Alene and the
Cascade mountains may be described as follows :
It extends w1th an average of over 200 miles between these two ranges; and from the Blue mountains, at the sources of the John Day river, Umatilla, and the southern tributaries of the WallahWallah river, to the Kootenaies mountains, north of Clark's fork, is marked by the Columbia and
its principal tributaries-Clark's fork or Flathead, and Lewis or Snake river. The general
course of the Columbia is north and south, with t'Yo large bends-one to the westward from Fort
Okinakane, and the other to the eastward, approaching W allah-W allah. The Spokane river is the
principal remaining tributary on the east, and the Yakima the most important one on the west of ·
the river. The Yakima and its tributaries lead to the only two passes of the Cascades that can
well be availed of for wagon roads, and one of :which-the Snoq ualme Pass-having two routes
over the divide, will probably furnish a feasible railroad route.
North of the Spokane river, and for a few miles south of it, the country is well timbered
and well watered, with many fertile prairies and valleys. The valleys of the Cceur d'Alene and
Spokane rivers, the valley extending from the Spokane to Colville, the Cceur d'Alene prairie,
and the country generally between the Cceur d'Alene and Pe~d d'Oreille lakes, are well adapted
to grazing and agriculture. The Flat Bow river, whose general course is parallel to that of the
Flathead river, or Clark's fork, makes a re-entering into our territory nearly to 48° 30', has much
good land on its banks, and the country between it and the Flathead lake is generaJly prairie, the
divide being low. One of the routes from the Flathead lake to the Pend d'Oreille lake is by the
southern bend of the Flat Bow river.
I have denominated the prairie region, between the Cceur d'Alene moun~ains ~Hd the Cascades, the Great Plain of the Columbia. The formation of the central and western portions is
trap, and it presents great variety of surface and character, from fertile and well-watered valleys
to desert sage plains, and from gently undulating waves of vegetation to basaltic columns, deep
canons, and the various outcrop pings observed in such formations. The Cceur d'Alene mountains are a vast mass of limestone, and the valleys on its western slope are rich and inviting.
Thus, on the Kooskooskia there is a fine agricultural and grazing region, and ~n D~cember Mr.
Tinkham found the grass perfectly green, peas up, and flowers in blossom. So of the several
tributaries flowing into the Cceur d'Alene lake. The St. Joseph's, the most southern tributary,
and which probably furnishes a route across the mountains better than the Cceur d'Alene or
eitl?-er of the Nez Perces trails, and which it is said can be made practicable for wagons at very
small expense, has many large arid extensive prairies, and the whole region westward to the
route pursued by the main party is profusely watered, and well adapted to grazing. Indeed, for
the entire region east of the Columbia, the country, with a few exceptions, as in the vicinity of
the Grand Coulee, along certain portions of the Snake and Peluse rivers, may be ~ailed a good
grazing country, and on no route pursued by voyageurs, by Indians, or by the parties of my
exploration, were there long distances between_water. The longest distance made was from the
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Tou-chet river to the Snake, twenty-eight miles; yet, by a slight deflection to the east, water can
be got at shorter intervals than twenty miles.
Lewis or Snake river, after cutting out a corner of Washington Territory, turns southward into
Oregon, leaving, however, a tributary to the eastward-the Little Salmon or Kooskooskia riverwhiuh, passing through the Nez Perces country, forks and affords two trails through the Cceur
d'Alene mountains, called the northern and southern Nez Perces trails.
In the re-entering formed by the Snake, whilst most of the country between the Snake and
the W allah-W allah, along the Columbia, and for some twenty miles back, has but little arable
larid, there is good though somewhat scant bunch-grass over nearly the whole surface, and the
W allah-W allah itself, with its numerous tributaries, affords excellent arable and grazing land. It
has already attracted the attention of emigrants, and if the Indian title were ever extinguished, it
would be rapidly filled up.
The Spokane river, and its principal tributary, the Cceur d'Alene river, and Clark's fork,
furnish the other two trails through the Cceur d'Alene range.
These four trails have already been described, and the route of Clark's fork indicated as the
most practicable one for a railroad route. On this river is the Pend d'Oreille lake, forty-five
miles long, and on the Cceur d'Alene tributary of the Spokane river, the Cceur d'Alene lake.
Between the Pend d'Oreille lake and the country from the Cceur d'Alene lake to the falls of the
Spokane, the country is favorable, the divide low, and feasible routes are afforded for passing from
Clark's fork to the Spokane plain, and across the Columbia. This gives a southwestern direction
to the railroad route. Westward, however, of this favorable region of country, a high range of
mountains extends across Clark's fork, and presents obstacles to the construction of the road
either towards the mouth oT Clark's fork or Colville, though, as will be seen by reference to the
report of Lieutenant- Arnold, accompanying that of Lieutenant Donelson, a practicable route
probably exists, and could be made use of did the connexion west require it. West ward of the
Columbia river, at these points, the country is very rugged, indeed impracticable, and leads to
the abandonment of all plans of reaching the passes of the Cascades in this direction.
From the Cceur d'Alene mission, some miles above the Cceur d'Alene lake, there is a good
wagon trail to W allah-W allah. There is also said to be a good wagon trail from the Pend
d'Oreille lake, keeping on its eastern and southern shore, to the Cceur d'Alene mission and to
the Cceur d'Alene river, and an excellent railroad route, which is marked on the sketch.
As regards the great features of the country west of the mountains in reference to its practicability for a railroad, viz: the Bitter Root, Clark's }'ork, and Columbia rivers, I will state that
Dr. Suckley, the surgeon and naturalist of the eastern division of the exploration, left St. Mary's
village on the 1.5th of October, and, proceeding down the Bitter Root and Clark's fork, reached
Columbia barracks on the 6th of December, making the whole distance, except about sixty m1les
from the Pend d'Oreille mission to Colvme, by water. The distance was 1,049 miles, (estimated,) the running time 285~ hours, made in fifty-three days, or 3.67 miles per hour. But three
portages of magnitude were made-one of thirteen hundred paces on Clark's Fork river, above
the Pend d'Oreille lake, one on the Columbia, at the Dalles, of eight hundred paces, and one at
the Cascades, one and a half mile in length.
From Horse Plain, at the confluence of Clark's fork and the Bitter Root river, the whole distance to the mouth of the Col_umbia readily admits the rafting of lumber, and it is probable that
logs can be run to Horse Plain from the upper valley of the Bitter Root in the freshets of spring,
and from and above the Flathead lake, on Clark's fork.
The forest growth on the banks of the Columbia above the mouth of the Wenatshapam can be
transported ~own to any point of the river.where it may be needed for fuel, for buildings, and
fi r ~on t~c on · Thu , fl r all practical purposes of railroad construction, the Columbia throughout 1t. nt.J.re 1 ngth may be con ~idered as bountifully supplied with wood.
1th reference to the gro, ·th along its banks, I will quote from the report of Dr. Suckley:
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"While en the subject of timber, I will briefly allude to its quality and quantity. Along the
Bitter Root and Hell Gate rivers, and in the mountains in their vicinity, the red pine and the
larch, favorite trees in ship-building, are found in great quantities. Farther down their streams
we find, in addition, cypress, cedar, hemlock, spruce, and fir, besides several hard-wood trees.
The timber country extends from the main range of the Rocky mountain~ to a point about 80
miles below Fort Colville. From thence to the Dalles there is no timber. At the Dalles it again
appears, and trees of many descriptions, and frequently of enormous size, are found thickly
covering the valleys and surrounding hills.''
Also, in reference to other subjects, he says: "Good building-stone is found along nearly the
whole route. There are a few pieces of excellent land along these rivers; their waters are clear
and beautiful, and filled with thousands of fish of the different kinds of the salmon family."
By trifling improvements on Clark's fork and the Columbia several co1;1siderable lines of communication by steamers could be opened, which would greatly facijitate the construction of the
road. The Hudson's Bay Company's. large freight boats ascend from the lower end of Pend
d'Oreille lake to Horse Plain, a distance of one hundred and thirty-five miles, making two portages, and descend from above our northern parallel to Vancouver. Steamers drawing from 20
to 24 inches of water can, at low stages, ascend to nine miles above the lake, and still farther at
higher stages of water. Between Colville and De Chute's rivers, on the Columbia, there are
but three bad obstacles to navigation for steamers drawing 20 to 30 inches of water, viz: Kettle
falls, the Priest's and Buckland's rapids. A portage would probably be required at each of
these places. None would be required at Ross's rapids·, nor at any other points below the mouth
of the Spokane than those designated. One or more may be required between Okinakane and
the Kettle falls. The Cascades and the Dalles are also bad obstacles. By improvements either
iD the bed of the river or in the use of locks at these several points on the Columbia and Clark's
fork, and by the substitution of the rail where such improvement i.s impracticable, it is not
doubted that a continuous communication can be established from the mouth of the Columbia to
the mouth of the Spokane, and probably to Colville, and from the Pend d'Oreille lake to Horse
Plain. Rails will undoubtedly be required at several of the places, and transfers be made from
steamer to steamer.
The steamers should be of light draught, great power, and will be used chiefly as tow-boats.
By a thorough organization, transportation could be effected at a moderate expense, when the
amount is sufficient, as in the case of a railroad, to authorize the requisite preliminary outlay.
The present high rates of transportation by the Columbia river arise from the monopoly that is
exercised and the scarcity of labor. In the construction of the road the river must be availed
of to the mouth of the Yakima, and for 135 miles on Clark's fork, from the Pend d'Oreille lake to
Horse Plain.
For many interesting details in reference to this river, the country, and forest growth of its
banks, the ad vantages which it affords for manufacturing, and for suggestions in reference to introducing the salmon into the upper country, and thus affording food to the almost starved Indians,
by blasting a race-way in the Great Falls twenty-five miles above the mouth of Clark's fork,
I will refer you to Dr. Suckley's report, a copy of which is given in the appendix.
I will also refer you to the reports of Captain McClellan, . Lieutenant Donelson, Lieutenant
Saxton, and Lieutenant Arnold. The latter officer, after having ascertained the latitude of the
mouth of Clark's fork, which was about 49°, ran a line from Fort Colville, by the Grand Coulee,
the mouth of the Spokane, and the mouth of Snake river, to W allah-W allah.
Lieutenant Arnold says as follows in relation to the Grand Coulee and the vicinity between it
and the Columbia :
"I again descended to the river by a steep and rocky trail, and marched three miles, encamping near the mouth of the coulee.
"The trail leaves the rjver to the north, and passes nearly south. After an ascent of 243
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feet we arrived upon a level which commands a fine view of the coulee; it was about ten miles
wide at the north entrance, and gradually widened until it passed out of sight; its walls were
about 800 feet high, and one solid mass of rock basalt1 cemented together by lava or some more
fusible rock. The trail had a gradual fall for about six miles, which gives a fair index of the
ground included between the walls.
"This coulee was twenty miles in length; its walls then passed out of sight, to the west.
"The soil was generally sand, except near the walls, where it was made up of disintegrated
rock.
"The line of march the succeeding day was very rocky for six miles, when we entered the
second coulee in size. This coulee has the general appearance of the former. Travelling through
this, we again entered the Hudson's Bay trail, near a high, rocky mound. To remove any doubt
that may remain on the .minds of others in regard to the Grand Coulee, which is laid down on
the maps about ninety miles in length, I will state I obtained the best guide in the country. He
was born in this country, and has travelled the route for the last fifteen years. I questioned
him very closely in regard to the route travelled by Lieutenant Johnson in 1841. The coulee
through which he travelled is not known as the Grande Coulee among the old residents.
" "After travelling a few miles, I crossed this stream and passed a fine lake about six miles in
length and one in width; it was fringed with alder bushes, and filled with wild fowl, duck,
geese, and white swan. Along the eastern bank of this lake I again commanded a view of the
range along the western bank of the Columbia, as far north as Pisquouse river. This view, taken
in connexion with the information I have received from my guide, leads me to believe that the
country bounded on the east by my line of march, north and west by the Columbia, on the south
by a line passing through the mouth of the Pisquouse river, and the southern extremity of the
second coulee previously spoken of, is filled with coulees running in every direction, and raHging
from one to fifteen miles in length."

CHAPTER IX.
Description oj the Oascade Mountains and the _Pass of the Columbia River.
In reference to the Cascade mountains, the eritire geography of the eastern siope, which has
been represented very inaccurately on all existing maps, has been developed from the Columbia
river to above the forty-ninth parallel, and a good portion of the western slope to Puget somic1.
The highest mountains of the Cascade range on the Columbia river are at the Cascades, and
at the mouth 0f the White Salmon and Telickitch rivers, from which points spring the main
Cascade ranges, running to the north up. to Mount St. Helens and Mount Adams, ajid centering
still farther north in Mount Rainier. Thence one main chain runs off to Mount Baker, having,
however, a deep re-entering to the east, through which issues a stream, which, w{nd1ng round
Mount Baker, flows into Bellingham bay, giving the appearance of a pass from the waters of
the sound, and another runs off to the northeast.
Eastward, and from a range coursing along, and some six or eight niiles south ot~ the Yakima,
to above our northern parallel, the Cascades, with the~r innumerabie spurs, extend nearly to
the Columbia river, causing nearly the whole country to be mountainous, or high, broken table-·
land. The streams are rapid, have their sources in iakes, frequently of large size, and are not
even adapted to the rafting of lumber. North of the Columbia river a range of hills extends
nearly parallel to it, at some eight miies distance, and heavily wooded. From these hills flow
many small streams to the Columbia, and the grazing is excellent over this intermediate space
from W allah-W allah to the Dalles. Much of this is good farming land.
The streams on the western slope flow in nearly a northern direction, and the mountain spurs
between them, in many cases, extend to near the shores of the sound. Reserving to a subsequent
occasion some account of the sound, and the country tributary to it, I will now .consider the passes
of the Cascades practicable for a railroad.
There are two practicable passes, both having good connexions with the line of Clark's fork: that
by the Columbia itself to the Cowlitz river, a stream which rises in Mount St. Helens, flows in
nearly a southerly direction, and empties into the Columbia river about forty-fi~e miles below
Vancouver, and by the Cowlitz river to the sound, and that by the mai~ Yakima and Snoqualme
nvers.
The pass of the Columbia river, examined personally by myself, as well as by Captain
McClellan and Mr. Lander, is remarkably favorable in its grades, which rarely exceed ten feet;
in the ease with which debris from the ledges can be worked, to form the embankments required
to guard against freshets; and the great facility with which wood and stone, both of good
quality, can be transported down the Columbia for purposes of construction. The only serious
obstacle is Cape Horn mountain, which, to avoid sharp curvature, may require a tunnel seven
hundred feet in length, though it is hardly probable that the road may be run over a gap in rear
of it without tunnelling, heavy work, or steep grades. The lateness of the season prevented the
examination. Vancouver would furnish an admirable depot, and also afford a crossing in
its vicinity to the valley of the Willamette. The grades down the Columbia to near the mouth
of the Cowlitz, and thence to Olympia, Steilacoom, or Seattle, on the sound, will be small; the
work throughout light; and abundant materials of all kinds will be found for road-beds and superstructure.
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The crossing of the Columbia at the Snake river presents no special difficulties. From the
Dalles to Vancouver, there will be expensive rock-cutting. All the streams can be easily bridged.
This is not the place to discuss whether the road .should keep north or south of the Columbia
river the whole distance. The crossing at Vancouver is undoubtedly objectionable, as interfering
with navigation. There is an excellent crossing at the Cascades, at the Dalles, and at several
points thence to Wallah-Wallah. The final location cannot be properly made till the practicable
connexions are made with the Salt lake, ·the Willamette valley, and California, to all which routes
the line down the Columbia, either in whole or in part, will be the main trunk. It is possible
a better deflection to the valley of the Columbia may be found a little more eastward of the present
route, close under the base of the Cceur d'Alene mountains, to a crossing of the Snake between
the Peluse and the Kooskooskia, and thence to the valley of the W allah-W allah river, and
thus the route made to lend itself to either bank of the river and its several connexions. In the
vicinity of Vancouver, the crossing, instead of being by a bridge, might be effected by suitable
ferry-boats. It is sufficient for my present purpose that there is a favorable route down the
Columbia, and that a connexion can be made with the valley of the Willamette.
In view of the agricultural, manufacturing, and commercial advantages of Oregon, the navigability of the Columbia to Vancouver and Portland fur sea-going vessels and steamers, and the
rich character of much of the adjoining country in the Territory of Washington, and looking
also to a connexion with California, I am of opinion that a line down the Columbia, thus found
eminently practicable by the exploration, must enter into every plan of railroad connexion from
the St. Lawrence basin, by .the northern route, to the Pacific.
.
The question simply is, whether the unrivalled commercial advantages of that sound, its being
six hundred miles nearer to Asia, making it the natural port of freights and passengers to our
entire North and to Europe, are such as will authorize the construction of a road through the
Snoqualme Pass, even at the expense of much difficult work ai1d tunnelling, in order to save the
increased distance of one hundred and fifty to one hundred and sixty miles of the line of the
Cowlitz.
For detailed information in reference to the geographical description of the Cascades, I will
respectfully refer you to the reports of Captain George B. McClellan and Lieutenant J. K.
Duncan, C No. 7 and C No. 8; and of the line of the Lower Columbia, to the same reports
and that of Mr. F. W. Lander, B No.6. The report of Dr. Cooper, C No.9, will give some
interesting facts in relation to the natural history.

CHAPTER X.
Resources and Geographical Importance of Puget Sound, and its Relations to the Trade
·of Asia.
Puget sound needs no special description in this report~ It has 1,500 miles of shore-line,
and many capacious harbors and roadsteads, accessible, commodious, and entirely land-locked.
It is particularly adapted to steam navigation.
Steilacoom, Seattle, and Bellingham bay, would be good termini for the railroad; and in
relation simply to the route of the Columbia and the Cowlitz, Port Discovery, on the Straits de
fuca; but Seattle combines the greatest number of advantages. As rapidly as the tonnage
and draught of vessels have increased in a few years, rising from ten or fifteen hundred· to five or
six thousand 'tons, it is 'hardly probable they will ever exceed the capacity of this harbor,
·Which at low water would admit vessels of fifty feet draught.
The principal resources of the sound are its lumber, its coal, its salmon, and the cod on the
banks of the coast, far to the north and south of the entrances to the straits. The c·oal-beds
extend from Bel]ingham bay to the Cowlitz river, and when subjected to analysis have been
pronounced of excellent quality. Such was the opinion of the late Prof. Walter Johnson; and
Lieut. Trowbridge, corps of engineers, has, after examination, expressed a favorable opinion of
its quality. I regret that I cannot give in the appendix a copy of his letter to the Bellingham
Bay Coal Company, which I left at Olympia. I learn, in a recent letter from Olympia, that in
June very excellent coal was obtained from the mines in Bellingham bay.
There is also much good land between the Cascades and the ocean. Although, at some
points, spurs from the mountains extend nearly to the sound, yet generally there is an interval
of prairie or rolling land some thirty or forty miles broad; the river-bottoms generally rich,
with an undergrowth of vine, mapie and alder. In the vicinity of, and north of Bellingham
·bay, there are extensive prairies, and the river Nook-sahk, navigable for steamers at least sixty
'miles, and which, having its source back of Mount Baker, passes under its southern and western
base, and finally enters the sound in the . northern part of the bay, is represented to have much
·excellent land on its oanks. At the delta of the Sam-ish and Sin-a-ah-mish, and on the D'Wam·ish and its several tributaries on the Puy· gal-lut, there is much excellent land. The prairies
on the southern shore of the Sami are some of them gravelly, particularly those in the. vicinity of
Nisqually; but, as a general rule, the land is good and yields fair returns to labor. The quality
of the land improves on approaching the mountain slopes, and an exte~sive prairie ne~r the
head of the Cowlitz, and at the base of 1\Iount St. Helens, is one of the best tracts of land in
the Territory.
The region generally between the Columbia river and the sound, and the Cascades and the
Pacific ocean, is well watered. The river bottoms having a growth of pine, maple, alder, and
curl-maple, are generally rich, and there is much productive prairie, interspersed with groves of
timber, and little or none of the country can be called mountainous. There is a good country
along the vVillopah and the Chihalis rivers, and from the Chihalis to the head of Hood's canal.
·The islands of the sound, moreover, are quite extensive, and Whitby's island, the largest of
them all, and in the very centre of the sound, is the garden of the Territory. West of the sound
the country is comparatively unknown. It is reported to have great mineral wealth and much
excellent ]and. There will be a great thoroughfare of business and travel from the sound to
15f
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the Columbia river, and the interests of the two Territories of Oregon and Washington will
·soon require a railroad.
A question of the highest importance in connexion with the proposed railroad, is the effect
which it vvill have in securiug for this country the control of the Asiatic trade. The magnitude
of the subject, the want of reliable statistics, and the difficulty in reasoning from the past when
political revolutions, mechanical inventions, and new routes of travel are producing such great
changes in the relations of commerce, will preclude me from considering the subject in detail.
A few general considerations will be sufficient to show the importance of the proposed road as
an avenue for the trade of Asia.
The position of this country, standing midway between the great centres of Asiatic ana
European population, indicates its future commercial greatness. Facing our Pacific possessions,
and separated from them by the smooth Pacific, is a vast region 'covering an area of over twelve
millions of square miles, and having a population of over six hundred millions, the outlets of
whose commerce and productions are nearer not only to our Pacific, but our Atlantic cities,
than to the ports of any European nation ; Calcutta, Singapore, :Manilla, Canton, and Shanghai
being nearer to New York, New Orleans and Charleston, by lines of communication entirely
feasible, than to England.
The trade of this vast region, including China, Japan, and the Asiatic Archipelago, has been
the great commercial prize in ancient and modern times. Persia, Assyria, Carthage, and Rome,
each swayed thl'3 world, as it controlled the commerce of the East. . Venice, Genoa, Lisbon,
Amsterdam, and London, each in its turn attained commercial supremacy, as it became the
dispenser of Eastern luxuries to the Western world. The value of the import and export trade
of the Asiatic region, which can be made tributary to our commerce, cannot be readily determined; but that of China has been estimated at one hundred and twenty-five millions of dollars
per annum, the greater part of which has been carried on by Great Britain; and the annual
value of the export and import trade of Great Britain with the Asiatic Archipelago and Pacific
islands is estimated at seventy-five millions of dollars.
An important fact bearing upon the feasibility of diverting the trade of Asia from the old channels, is the comparative nearness of our Pacific possessions to .the city of Shanghai, which is
most favorably situated to become the future emporium of China, and the outlet of trade of over
thr~e hundred millions of people, who are just beginning to break away from that exclusive
policy which has, for so many centuries, shut them out from the rest of the world. The concentration of British capital at Canton, and its greater nearness to England, has made the latter
city the centre of the foreign trade with China. But the silk and tea producing districts lie
much nearer to Shanghai, while this city, situated upon a river which is connected with the
Yangtze Kiang, the great artery of China, has water comm"linication with one third of the empire.
Shanghai, which may be called the New Orleans of China, is distant only 5,000 miles from Puget
sound, and the route passes by J apan, with its fifty millions of inhabitants-Jeddo being only
3,660 miles distant from Puget sound.
Nature has clearly indicated the northern pathway for the commerce from the future mart of
Asiatic trade to thi s country and Europe. The great lakes carry us water-borne half-way across
tbe continent. The proposed road communicates on a direct line with the northern lake tradethe most wonderful internal commerce the world has ever known-a traffic which is stated to have
amounted in 1851 to $326,000,000, employing 74,000 tons of steam and 138,000 tons of sailve sels. I t intersects the i i is ~ippi river, and thus communicates with the southern States. It
i on tbe line of tbe great wheat-producing region of America; and, above aU, it is on the direct
line of the sh~rtest i ~~ce etween the centres of European and Asiatic population.
he P nmg .o f tb1 aven e is already eagerly s ught by our own people to facilitate the
.·cb· n e of. thetr pr d~~ ~ ·i~h th e of A ia.
rom J. ew York to hanghai, by w ay of Cape
rn a d 1m , the sa1hno t~tance is 21 ,000 miles. :SY way of the Cape of Good Hope, the
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distance is - - . From New York to Shanghai, by way of the proposed railroad and Puget
sound, the distance will be 7,800 to 8,000 miles-a saving over the sailing routes either of
Cape Horn or the Cape of Good Hope, which must carry a great part. of the Asiatic trade with
our Atlantic cities across the continent. But the Atlantic cities cannot be considered the true
points ·o f departure for the Asiatic trade. Tbere must be points in the great interior between
the Rocky mountains and the Alleghanies. From St. Paul, on the 1\'Iississippi river, to Shanghai,
the distance will be less than 7,000 miles; and the inhabitants of the great interior, where the
mass of our population will hereafter be situated in their consumption of Asiatic teas, silks
and spices, will save the transportation from the seaboard.
·
In predicting the future course of Asiatic trade, it is presumed that lines of steamships will be
established between Shanghai and our Pacific possessions. The coal at Puget sourid, lying on
the route from San Fran cisco to Shanghai, will furnish the necessary combustible. It is also
presumed that the difficulty of carrying freight, together with the quantity of coal requisite for so
long a voyage, will be greatly overcome by the increased size of vessels-steamships of even
10,000 tons burden being now in the course of construction-and also by mechanical inventions
and improvements in motive power, which will diminish the quantity of fuel required. It may
be safely assumed that, by the time the proposed road is completed, the average time on the
Pacific, so much more favorable for steam voyages than the Atlantic, will exceed fifteen miles
per hour.
When an uninterrupted line of steam communication is established, a portion of the European
trade, and nearly all the travel to Asia, must take its course across our continent, and . on the
northern road, as the shortest route. The present sailing distance from Liverpool to Shanghai is
14,400 miles. By way of Puget sound the distance will be 10,800 miles; a difference equal
to a voyage across the Atlantic. From England to Jeddo, in Japan, the sailing distance is 15,660
miles. By way of Puget sound the distance will be 9,500 miles.
The course of .travel is determined by the shortest time. The saving of time will carry European travel and mails even as far as Calcutta, and much more to places farther east and
nearer our Pacific possessions, by the proposed route. The average time required to carry
the mails from Calcutta to X:ngland, on the overland route, is· forty-eight days; from Shanghai
to England, sixty days. The distance from Calcutta to Puget sound is 8,450 miles, which distance would be performed by steam-vessels, at fifteen miles an hour, in twenty-three days; the
2,800 miles from Puget sound to New York will be run over by passenger trains, moving at
thirty miles an hour, in four days; from New York to England, the average time is twelve days;
making, in all, thirty-nine days, and a saving in time of nine days from England to Calcutta,
and of thirty-three days in the time frmn New York to Calcutta by way of England. The travel
from Shanghai to New York would be performed in eighteen days; from Shanghai to England in
thirty days ; being a saving of fifty-four days from New York, and thirty days from England.
It may be more doubtful if merchandise will bear the heavy expense of transportation by rail
and steam-vessels. It would be hardly safe at present to fix the limits of economical transportation of merchandi se, as other elements than mere cost are to be considered. The saving of time
is an important element, as is evinced hy the high freights paid to clipper-ships, and the higher
rates paid for transportation by rail on lines parallel to canals and rivers.
Notwithstanding an increased cost of transportation, all merchandise which is deteriorated by
exposure to a tropical climate will take the northern route across the continent. The British
sailing route, and our own, cross the equator twice. Teas, as well as other animal and vegetable
substances designed for human sustenance, are heated and greatly injured by exposure to a
continued high temperature. It is believed that the delicate flavor of tea transported overland
from China to St. Petersburg will be preserved in that article transported by sea, when the
present tropical exposure is avoided.
A short route to China is of the utmost importance to this country to facilitate the exportation
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of goods manufactured from the great American staple. Great Britain has penetrated Asia,
and commanded its valuable trade almost wholly by her exports of cotton goods. Hitherto we
have had no advantage of distance in our competition for this trade. Her advantages 'for manufacturing are fw~t diminishing. The prices of labor in that country are increasing. Our own
manufacturers of coarse cottons have attained such skill and economy that they command our
own markets, and are only restrained in the productions of their enterprise by a want of outlets
for their fabrics. llundreds of millions of people in China and the Asiatic Archipelago are to
be supplied with cotton clothing; and the great superiority of the American staple over the
India cotton will always create a demand for our fabrics. The English and American manufacturers take their raw material fi-om the same starting point-New Orleans. The former has
to transport this material 4,500 miles, to Liverpool, to be manufactured, and the products of
the manufacture 14,400 miles, to Shanghai; making, in all, a distance of 18,900 miles. The
American manufacturer transports the raw material to Bo.ston, a distance of 1,800 miles. When
the proposed railroad is completed, he will have to transport his cotton, from the common
starting point, only 9,800 miles to the common market, Shanghai. The Americ~n will have
in his favor 8,600 miles, and a still greater advantage when manufactures are established at
the South. There can be no reasonable doubt the;tt, with the advantages of rapidhy of transit,
and shortness of distance, all our cotton fabrics of a value exceeding
dollars
per ton will be transported by rail to Puget sound. It has been estimated that the supply
necessary for these new markets will require an amount of cotton equal to the present "entire"
crop of upland cotton of the United States. When it ·is remembered that the United States
manufactures only one-third of the entire crop, the rest being exported, and that the capital
invested in our own cotton manufactures is $80,000,000, and the annual value of the products of
these manufactories is $70,000,000, some conception may be formed of the value of an avenue
to Asiatic trade which opens a new outlet for these products.
The manufacturing skill and enterprise of the North, and the resources of the South, are adequate to meet the future demands of an unparalleled trade. It has been said by one of the most
intelligent statistical writers of the South, that in process of time the annual product of cotton in
the United States can be augmented to six times its present yield, and it will not be more astonishing than its augmentation since 1790; and he continues: "When the cultivation becomes more
extended, and to all sections of the 'cotton zone,' covering more than eight degrees of latitude,
and more than eighteen degrees of longitude, the probability is lessened of any untoward season.
or other casualty affecting the aggregate crop injuriously, and consequently the average supply
and the prices will be more regular and uniform."

CHAPTER XI.
Railroad Practicability of the Snoqualme Pass.
By referring to the lucid and able reports of Captain McClellan, in charge of the western
division, and of Mr. Tinkham, one of the civll engineers of the exploration, the following facts
will be found established.
The pass is about 3,600 feet above the sea. The Yakima valley, leading to it, is· broad and
open, affording an excellent railroad approach. The pass must be overcome by tunnels or
inclined planes, or a continuation of both. .There are two places for a tunnel : First, one from
the level of Lake Willailootzas, about 3,000 feet above the soun<.l, of 4,000 yards (2.27 miles) in
length. Second, by a tunnel from the level of Lake Kitchelus, 2,388 feet above Vancouver,
l 1,840 yards (6.73 miles) in length. The first tunnel has an eastern approach of 18~ miles, with
a grade of 48.4 feet per mile. The second tunnel has an eastern approach of 18~ miles, with a
grade of 16.2 feet per mile ; both on the supposition of uniform grades.
Captain McClellan's survey and barometric profile only extended some three miles beyond
the divide; and for the remainder of the route, of which the report of Captain :McClellan gives
the general features, I am particularly indebted to the winter trip of Mr. Tinkham for the
information we possess as to grades and practical difficulties. From the pass to the Snoqualme
falls the distance is forty-five miles. On the supposition of uniform grades, the descent is 69.8
feet per mile for the short tunnel, and 48.4 for the long one. Uniform grades in such country
never occur in practice. It is the opinion of Mr. Tinkham that the most difficult grade of the
short tunnel will be eighty feet to the mile, and for the long tunnel sixty feet, and these grades
only for short distances; and in his conclusion I place great confidence, from the ability and
judgment he has ~hown in the discharge of his duties throughout the exploration.
If the short tunnel should involve but eighty-feet grades, and only for .some fifteen miles, it would
be better to have additional locomotive power tor this small portiot:i of the route, than to ·be at the
expense, in money and time, of the long tunnel. Should the use of the short tunnel involve
inclined planes and a large expenditure of stationary power, it will be a question simply of cost,
as between it and the long tunnel, as to which shall be adopted. The worst aspect of the case is
the practicability of the route only by using the long tunnel, and to this single point I shall confine my remarks.
Before entering upon this subject, it may be well to advert to the foot trail referred to in both
the reports of Captain :McClellan and Mr. Tinkham. It connects Lake Kitchel us with a tributary
of the Snoqualme river, and may furnish, though passing over a more difficult and impracticable
country, a shorter line to pierce the mountain. In Mr. Tinkham's winter examination, the
Indians who accompaniAd him reported that pass to be better, and more free from snow, than
the pass examined. It is more obstructed by fallen timber, and cannot be used with horses.
There has already been a large experience in tunnels, both in Europe and this country. The
average cost of tunn~ls in England has been about £36 per lineal yard. Shafts are sunk from
four to six hundred feet. In this country the tunnels on the Baltimore and Ohio railroad cost
$260 per lineal yard. A tunnel is being constructed in Massachusetts, under the Hoosack
mountains, 24,100 feet long, passing under a country ranging from 300 to 1,700 feet above the
line of the tunnel, and the three shafts varying from 300 to 800 feet in depth. A tunnel is
now being built in Hungary, ten miles long; and one under the Alps, devised by Mr. Maus, and
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approved by Stevenson, the great English engineer, seven and two-thirds miles in length, ~ithout
shafts, the mountain rising 5,000 feet above the line of the tunnel. 1\fr. Maus proposes to use a
machine, and work it by water-power. The grade will be 105 feet to the mile.
Shafts can be sunk in rock about three feet per day. A tunnel without a machine can be
pushed three feet from each face per twenty-four hours ; and with a machine like that proposed
for the Hoosack tunnel, six feet per twenty-four hours; and like that proposed by Mr. :Maus,
11 110 feet per twenty-four hours.
The proposed tunnel under the Snoqualme Pass will be 11,845 yards in length; in width
sufficient for a double track, varying from 22 to 24 feet in the extreme; top semicircular, and
extreme height 20t feet. Five shafts will be required, 333, 604-!, 800, 800, and 407 feet, respectively, in depth, and 1,941, 3,882, 5,823, 8,291, and 10,068 yards distant, respectively, from
the eastern heading. Allowing one year for locating the tunnel, and one year additional for
sinking shafts, it is estimated that it will be completed in four years without the use of a
machine, and that its cost wm be $130 per lineal foot in round numbers, or $420 per lineal
yard. Total cost of the tunnel is estimated. in round ·numbers at $5,000,000.
The line to Seattle by the Snoq ualme Pass will cost some seven millions less than the line to
the same point by the Columbia river.
The Columbia route from Seattle to the point of junction is·estimated to rise seven hundreJ.
feet, and to fall three hundred. ,
The Snoqualme route is estimated to rise in the aggregate for the long tunnel 2,500 feet, and
to fall 2,100. Using the formula of Latrobe and Knight, engineers of the Baltimore and Ohio
railroad :

R; . :

(R being the rise and F the fall,) the equated distance of the line by the Columbia

~iver will be found by adding 19 miles to the measured distance of 395 miles, and that by the

iine of the Snoqualme Pass by adding 87 miles to the distance of 240 miles-both from the point
where the two roads fork. Thus the equated distance of the two routes will be 414 and 327
miles, a difference of 87 miles in favor of the Snoqualme route. With the use of the short
tunnel, the difference will be 64 miles. Thus the time gained for passenger trains moving on
level grades 30 miles an hour, will be three hours in favor of the Snoqualme route, and six hours
for freight trains moving 15 miles an hour. With the short tunnel the gain will be two hours
for passenger trains and four hours for freight trains.
It is not believed that any difficulties will occur from snow which cannot easily be guarded
against. The climate is mild, the temperature about the same with San Francisco ; the harbors
are not obstructed by ice, and at the summit level of the route of the Snoqualme Pass the climate
is believed to be about the same with that of the summit level of the Portland and :Montreal railroad. In January of this year the snow in the pass was only six or seven feet deep for as many
miles. For some forty additional miles the snow fell away in depth to less than two feet; it was
in layers, very light, and would have offered no obstruction to the passage of cars. In the
meteorological portion of the report, the subject will be discussed more at length.
The deepest snow will be over the tunnel, and it will b~ easy to devise a suitable covering for
the few miles from the entrance of the tunnel, which in some seasons may be obstructed.
The general characteristics of the route of the Snoqualme Pass may be summed up as follows:
The approach to this pass is by the valley of the Yakima, and the Columbia may be crossed
anywhere within fifteen miles above the junction of these two rivers. The approaches to the
Columbia are perfectly good, and it width about four hundred yards. No material for building
exi t immcdiat ly at hand. Excellent yellow pine grows abundantly on the Yakima one hundred
mile from it 'mouth, and can be fl ated down at high water with but little difficulty.
o granite wa foun by Captain 1cClellan on the Columbia, about one hundred and
fc rty i\ ab ve th mouth of th · akima; and Dr. uckley reports excellent stone for building
purp
m th ·h l htH f tb . olum i .
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From the crossing of the Columbia to the commencement of the pine timber, a distance of
ninety-six miles, the general character of the · valley. is vvide, open, and terraced-the ground
of sand, gravel, or loose stones; but little clay or vegetable mould; curves easy, long stretches of
straight road, perfectly practicable. In this distance there are five points where the hills come
close to the river, making at most ten miles of side-cutting necessary. This cutting is generally
in earth, loose stone or trap rock, easily broken into blocks. In addition to these points, the
last eight miles of the ninety-six will be principally side-cutting in eartl1, gravel and sand, the
work light, and no very high side-slopes. In the first eighty miles from the Columbia the grade
will be twelve and a half feet to the mile ; in the last sixteen miles it will be eight and a half feet
to the mile.
By keeping thus far the north bank of the Yakima, the only bridges of any consequence required
will be two over streams each about seventy-five feet in width. At .some place in this vicinity
it would be advisable to cross to the south bank of the Yakima, which is here about forty yards
wide, good crossing easily found, plenty of timber on the spot, and stone for masonry within
twenty-five miles by water. The road now keeps to the valley twenty-one miles farther on;
four miles beyond Ketetas, passing through an open pine woods; soil light, sometimes gravelly;
about two miles side-cutting; grade eight feet to the mile.
If the short tunnel be used, the road must at this point leave the valley, take a side location
on the northern slope of the mountain bordering the valley on the south, and ascend eight hundred
and ninety-five feet in eighteen and a half miles, giving a grade of 48.4 feet per mile in fifty per
cent. rock. The plateau of Willailootzas, one mile long, will be entered by a curve with a radius
of about 2,000 feet, the road passing along the north bank of the lake, with side location, in eighty
per cent. trap rock, easily worked. This lake should .be partially drained; its shores are steep
and of broken stone. There will be some little difficulty in preparing a proper depot for the workmen, tools, &c., at the entrance of the tunnel. The tunnel, about 4,000 yards long, will pass
through solid rock (silicious conglomerate,) and will debouche on the western slope, at an elevation of a,bout 3,000 feet above the sound at Seattle. The road must now have a side location
on the mountain spur bordering the valley of the Nook-noo, in about seventy per cent. rock,
generally conglomerate ; follow this valley twenty-nine and a half miles, then take the summit
and northern slope of the low ridge separating Lake Mowee from the valley of the Snoqualme,
and from that taking a spur running from the .Nook-noo falls to those of the Snoqualme, reach the
latter falls a distance of forty-five miles from the tunnel; all in side-cutting, with rocks as above.
The grade will be 59.8 feet per mile. With reference to this stretch of forty-five miles, and
that of eighteen and a half miles on the eastern slope, leading to the tunnel, it is to be observed
that the grades given above are on the supposition that a continuous grade can be obtained; ~but
it must be expected that the grade will necessarily be broken, and be higher than the estimate in
many places.
From the Snoqualme falls to Seattle is a distance of about thirty miles, of which the first ten
must have a grade of 20 feet per mile, at most, and the remainder, twenty, pass over quite a level
country.
If, instead of a tunnel from the level of Lake Willailootzas, we consider a tunnel from the
level of Lake Kitchel us, the case will be as follows: Commencing at the point eighteen and
a half miles east of Willailootzas, there will be eighteen and a half miles with a grade of 15.2
feet per mile, and but little side-cutting, through a thickly timbered country as far as Kitchelus.
The divide must now be pierced by a tunnel 11,840 yards long, of a character similar to the
one considered above. The grade to the Snoqualme falls will be 46.3 feet per mile; all other
circumstances unchanged. The greatest grades will probably be 80 feet to the mile in the case
of the short tunnel, and 60 feet in the case of the long tunnel, and both for short distances.
A line along the Columbia river to the sound will be necessary, even with lines both down the
Columbia river and through the Snoqualme Pass.
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Before locating the road, an instrumental survey of the two routes will be indispensable. It
is believed that the most unfavorable view is given in the report of the route of the Snoqualme
Pass.
estimates will be given for both routes; and in the estimate for the Snoqualme Pass route,
a branch to the Columbia will be included.

rbe

CHAPTER XII.
Resume of the Line from the Base of the Mountains to Puget Sound.
As before observed, the immense prairies, the marked characteristics of the country west of
the Mississippi, stretch to the very base of the Rocky mountains, and to this limit a railroad will
have no greater obstacles to overcome than the passage of prairie elevations, and the crossing
of a few small rivers. It is a singular truth, that while the whole mountain district has a clear
breadth by a direct Jine of 200 miles, the eastern prairies north of the Missouri make up to
within fifteen or twenty miles of the summit ridge; and on leaving the prairies and tracing up the
several small streams which head in the mountains on the eastern side, one finds himself not
only thus suddenly thrown into the midst of the mountains, but that he has hardly crossed their
boundary before he has commenced their descent towards the Pacific.
The plains at the entrance to the mountain passes have an elevation of about 4,700 feet above
the sea, or are about six hundred feet lower than the tunnel proposed for passing the dividing
ridge, and the grade line connecting the two is along the hill-sides at the sources of the tributaries of Beaver creek. The country at this short interval is a good deal broken; the culvert
crossings of the several small brooks will be expensive, and the excavations will frequently be
rock.
It is estimated that a grade of forty feet can be obtained from the plains to the tunnel.
The Rocky mountain divide, at Lewis and Clark's Pass, is a narrow, sharp ridge, whose
extreme elevation is 6,323 feet above the sea, and whose opposite bases, over 1,000 feet below
the summit, are two and a quarter miles apart. The passage of this summit is by a tunnel
through rock two and a quarter miles long, and at an elevation of 5,300 feet above the sea.
The western descent is made -with a forty to fifty feet grade. In common with Cadotte's Pass,
Lewis and Clark's Pass opens into Blackfoot river, and the routes crossing the mountains by
the two passes unite soon after, gaining the river valley on the west side.
Blackfoot river has -a generally narrow and wooded valley, the enclosing wooded hills sometimes encroaching upon the river, and sometimes widening and discovering easy-sloping, small,
and fertile prairies. The stream · itself, from a mountain brook at the summit, ninety-three miles
lower down, in the vicinity of Hell Gate, has a width of two hundred feet, and a depth of
three feet, flowing over a clear rocky bed. Its bottom is wooded, and the bitter cotton-wood
is found mingled with the pines and the different evergreens which make up the exclusive
growth of the higher grounds. The valley has an average descent of twenty-two feet per mile.
The bottom-lands of the valley of Jacko river, along whose edge the railroad line is marked,
are not generally wooded. The valley from the summit drops down very suddenly towards
Clark's fork, facing the line to the wooded hills skirting the eastern side of the valley, and great
care will be necessary, in locating the line, to obtain suitable grades. The descent on the eastern
side of the valley, which appears most promising, involves the crossing of the main branch of
J ocko river at a considerable elevation. A descent on the western side would avoid this, ·and
may be practicable.
Clark's fork, where the line first enters its valley, is from one hundred and fifty to two hundred
yards wide-a clear, rapid river, and is rarely fordable. With the exception of the occasional
small prairies, serving as camping grounds., and noted on the maps, its valley throughout is
heavily timbered, mainly with the pine; cedars of great size are met with in some parts of the
16/
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valley. At several points on the route the rocky hill-sides crowd upon the river, and all deep
cutting will probably expose the rock, apparently mostly species of limestone or trap ; but the
valley is wider than the valley of Blac~foot river, or ~f Bitter Root river soon after its junction
with the latter stream, and has a general width of two or three miles. The descent of the va11ey
has an average rate of eleven feet per mile.
The greatest gradients of the railroad would not exceed fifteen or twenty feet per mile. After
passing from the valley of the Jocko to that of the Flathead, it would follow the hills on the left of
that stream to a point some miles above its junction with the Bitter Root ; then crossing the
former, it would follow the right bank of Clark's fork as far as Big Rock. The course then
may either be on the right bank the whole distance to the lower extremity of Pend d'Oreille
lake, or it may cross to the left bank at Big Rock, and recross to the right bank at the Cabinet
mountain; or, continuing on the right bank to . the Cabinet, some twenty miles above Lake
Pend d'Oreille, where the river is compressed between walls of solid rock about one hundred feet
high, and where the river could readily be spanned by a single arch, it could then cross the river
and continue down on its left bank. After reaching the Pend d'Oreille lake it could readily skirt
the east~rn and southern shore, until it reached a southern prolongation of the lake, which
extends about twenty-five miles in the direction of the Creur d'Alene mission, and from that
fact is called the Creur d'Alene bay. From the upper end of this bay to the Creur d'Alene
lake there is said to be a very gentle rise. and a divide so low that it might readily be passed
.over· by a traveller without notice. From the Creur d'Alene lake to the valley of the Spokane
. there is a good natural, almost level grade.
The Cabinet mountain might require tunnelling for three hundred yards, fifty per cent. rock,
basalt trap; though, by a careful adjustment of the line of approach, tunnelling may be dispensed
with without involving a grade greater than forty feet. Both Clark's fork and the Pend
d'Oreille lake are subject to freshets, fifteen feet being about the difference of level between high
and low water marks, which would make it necessary that the road should keep the sides of
' the hill, or that high embankments should be used.
The summit separating Clark's fork and Spokane river, and the summit of the Great
Spokane plain, are both about eight hundred feet above the level at which these two rivers are
crossed. The opportunities afforded for side-hill location prevent the use of objectionable
grades.
The mountain region ends near the crossing of Spokane river.
The earth excavation and embankment will, throughout this section, be large in amount, and
expensive. The very best quality of material for a durable road-bed is met with all along the
line. The hill-sides discover the disintegi·ated fragments of the different rocks, and the bottom
lands of the rivers afford abundance of gravel for a road passing through them. With the general
character of the excavation, and with the opportunities afforded for good ballasting, the road-bed
of this section may be of a superior quality.
In all the mountain valleys, the deep side-bill cuttings will frequently expose the rock, and the
bulk of the rock excavation in the entire railroad route will be in this section. The tunnel at the
Rocky mountain divide will probably be through solid rock, and it is possible that one or two
small tunnels may be required at other points.
The approaches to the tunnel at the Rocky mo~ritain uivide can be made with a grade ot
forty feet per mile, and an undulating grade of forty to fifty feet will be required throughout
Blackfoot River valley. The ascent from Blackfoot river to the summit divide, between the
Bitte~ Root and Jocko rivers, can be made with a fifty-feet grade, and with great care in the
locat1~1 ~he e ~ent w stw~rd can be made wjtb a sixty-feet grade. This declivity of sixty feet
er.m1le 1 the h1 hest.r ~mr_ .d i? all this section, a11d 1n a mountain country cannot be considered
. b1crh acl · . n th1s mdmauon a train can de c nd with safety without the application of
1t brake an 1 tthout he us of it motive p wer ; so that while there is a loss of power in the
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ascent, there is a gain in the des_cent. The natural descent of the valley of Clark's fork, as
already stated, is about eleven fe.e t per mile. In general the road need not much exceed this,
as in all mountain valleys an undulating grade will be necessary. The passage from the valley
of Clark's fork to the Spokane river, and in like manner from the Spokane river to the summit
of the Spokane plain, is made with a forty-feet grade.
The bridge and culvert work will be very extensive, and greater in this ·section than in any
other. With the possible necessity of crossing Blackfoot river several times, it includes the
bridging of the many small mountain tributaries which makA into that river, the crossing of
the principal fork of J ocko river, all of ~hem of small volume, but rapid and liable to freshets, and
some of them to be crossed higher above their water-level ; two, and perhaps four crossings
of Clark's fork, with a width of from one hundred to two hundred yards; the crossing of Pack
river, a small stream, making into Pend d'Oreille lake~ which will probably be with a long
causeway, leaving sufficient water-way for the passage of the river, and the crossing of Spokane
river. The latter river, where crossed by the train, has a width of one hundred and seventy yards.
The bridge crossing will not be so long.
The woods with which this region is covered are a species of yellow pine, of excellent quality
for lumber; larch of large size; white cedar of large size; spruces and firs, with a mingling
of the bitter cotton-wood in . the river bottoms; scattering white birches, and other and smaller
trees. For fuel and construction wood is abundant, convenient, and of good quality.. I believe
that the only coal observed was a single isolated specimen found by Mr. Tinkham, in the bed of a
tributary of Clark's fork, and out of place.
. Of building-stone the mountain regions contain vast quantities, which undoubtedly will be made
accessible when the necessity for their use comes. Perhaps the most convenient and valuable
which will be found, are a hard stratified limestone and granite. The first was noticed in the
mountains northeastof Flathead lake, bq.t it is probably to be obtained elsewhere, and more conveniently; and the second was observed at the head of Bitter Root river. While the most of the
stones exposed in the progress of the excavations may prove unsuitable for building purposes,
there is every probability that some of them will be found available for such uses. Good granite
is also found on the Columbia.
The limestone referred to is apparently a carbonate, and suitable for the manufacture of lime.
Clear sand is frequently met with on the line. It was observed, in abundance, in the valley
of Clark's fork, and it is to be obtained from Pend d'Oreille lake, and elsewhere.
Pure cool water is lavishly supplied by the mountain streams.
The road-way, for nearly the whole of this section, will have to be cleared and grubbed.
With the attainment of the summit of the Spokane plain, or, as I have termed it; the Great
Plain of the Columbia, the timbered and wooded country ceases until the line enters the firs of
the lower Columbia, two hundred and sixty-five .miles farther on. For a while the pine region
skirts the route on the east, but in a half day's journey from the· summit disappears from view
altogether.
The Great Plain of the Columbia, which for about one hundred miles the railroad traverses
before striking the Columbia river, resembles a rough, rocky prairie. Descending towards the
Columbia, and entering its valley above ~he mouth of Snake river, the Columbia has a width
of from four hundred to four hundred and fifty yards; the banks are low, and the approaches perfectly good. Near this point must deflect any route which, seeking a more direct passage to the
sound than is afforded by the Columbia river, shall cross the Cascade range by one of the
passes at the head of Yakima river.
On the Columbia the line is for most of the way located on the bottom lands of the river, and
will rarely be forced from them to the rocky bluffs bordering its intervale. To the Dalles the
bottom lands of the river have a width of from one-quarter to three miles. Bluff:;, with a nearly
uniform height of one hundred and fifty feet, limit the bottom lands, and are the slopes abruptly
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terminating a grand plateau of five or ten miles in width, gently sloping to the north, and
reaching to a wooded ridge, running nearly parallel with the river. Numerous small streams rise
in thjs ridge, and, cutting the pla~eau into deep raviues, are eventually discharged into the Columbia. Passjng down the Columbia from W allah-\Vallah to the Dalles on the north ·side of the
river, the party of :Mr. Tinkham found it necessary in only two instances to cross the rocky spurs
jutting out from the river bluffs. The grades for the balance of the route to the sound will he
very eas.y, and the work light; the heavy work being the rock-cutting where the bluffs encroach
upon the river, the extra provision needed to preserve the embankments from the wash of
freshets, and the possible necessity of a short tunnel at Cape Horn. The bluffy country bordering on the Columbia ceases near Cape Horn. From below the Dalles the woods commence, and
so continue to the head of Cowlitz river. The wide and comparatively flat and wooded valley
of the Cowlitz connects with plains, sometimes of prairie, and sometimes ofwoodland, extending
to Puget sound, which, although not fully explored, are sufficiently . well known to insure
the unusually favorable character of the country for the construction of a railway.
The earth excavation and embankment will not probably exceed the heavie3t work of the
prairies east of the mountains, and is estimated not to exceed an average of seven to eight feet.
The material for the embankment is almost always Qf a superior character. The Great Plain
of the Columbia, and the valley of the Columbia, afford a great deal of loose, pebbly matter
.fi·om the .disintegrated fragments of the trap rock, which will frequently be found to be of much
value. Sand in portions of the valley of the Columbia covers extensive plains, and fine gravel
plains characterize the Cowlitz valley and the intervale to the sound.
The amount of rock-cutting, with the exception of the portion of the line between the J?alles
and Cape Horn, will be very small. A portion of the excavation on the first part of the Spokane Plain will be rock; occasional rock-cuttings will be required in the Columbia River valley,
and a small tunnel of seven hundred feet in length may be required at Cape Horn. The rock
in this region is generally a basaltic trap.
No grade higher than forty feet will be necessary in this section, and for nearly the whole distance the gradients will be very gentle. The average declivity of the valley of the Columbia is
inconsiderable, being less than two feet per mlle. Cowlitz river has a small descent per mile.
As a whole, the culvert work will be very small in amount, falling chiefly upon that portion
embracing the tributaries of the Cowlitz, and the small streams making down from the western
slopes of the Cascades. The great item in bridging is the crossing ·of the Columbia river,
near Wallah-Wallah. But little data is obtained for this crossing; but if the river be bridged
near the mouth of Snake river, as indicated on the map, the approaches are here favorable, and
the length of the bridge will be about four hundred and fifty yards. Further careful examination is required to determine the best position for the crossing.
The route for nearly one-half of this section is through woodlands; the balance is destitute
of wood on the immediate line of the road. The Great Plain of the Columbia, and the Columbia river bottoms as far down as the Dalles, lack wood. Thence forward to Puget sound the
route is through heavy forests, principally of the fir and cedar, and abounding with valuable
lumber. There will be little difficulty in furnishing the line with all lumber required in its construction. The interval in the Spokane Plain, wholly destitute of trees, is about 110 miles in
extent ; rests on extensive districts of pine, cedar, larch, &c., at its eastern edge; and on the
west, touches on the water of the Columbia, reaching north into a wooded country, and offering
easy opportunity for rafting logs and lumber from above.
Thew o ed ridge eginning at about thirty miles distance from the mouth of Snake river, and
running nearly parallel with the Columbia at five or ten m1les distance from it, is densely covered
~ith a large gr wth of timber, proba ly corresponding with the mixed growth of pines, firs,
c., ~ the _astern_ a e f the ascade m untain , with which it finally connects. From the
·a e With which this gr wth ca be r ached from the Columbia, and the facilities afforded by
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.the river for bringing down lumber from above, no difficulty can be felt in supplying the portion
of the line on the bottom lands until the wooded lands are again entered near the Dalles.
But little is yet known about the most suitable places for obtaining building-stone. Stone is
found in places along the whole line-generally the trap or granite rocks. Probably the only
work for which stone will be required, other than such as shall be found near the place of construction, is the bridge across Columbia river, near W allah-W allah. Captain McClellan states
that "good granite is found on the Columbia about 140 miles above the mouth of the Yakima;
it may occur at a less distant point." Dr. Suckley observed good building-stone along the
whole line of the Columbia.
Clean sand is noticed near the crossing of Columbia river, and on the bottom lands of Columbia and Cowlitz rivers, and will be obtained conveniently all along the line.
The Spokane Plain, at a few points, is sparingly watered; but there will not be found any
difficulty in making suitable provision for water for the use of the road. For the balance of the
route this scarcity does not exist, and water is generally quite as abundant as is desirable.

C H A P T E R· X I I I.
Comparison of the Distances on . Several Routes.
The several distances to Horse Plain, where the three routes by the Bitter Root river, the
Jacko, and by the cut-off fi·om 'the point of departure in the Blackfoot pass, are respectively
143 miles, 136 miles, and 111 miles. The route by the Bitter Root river will be adopted in subsequent comparisons.
The whole length of this route from St. Paul, by Little Falls, the Grand Coulee, the Milk
River valley, the northern approach by Lewis and Clark's Pass, by the Blackfoot River valley,
and the three several routes as above, by Clark's fork, the Columbia and Cowlitz rivers, to
Seattle, will be 2,052, 2,045, and 2,020 miles, respectively; and by the Yakima valley and
Snoqualme Pass, will be 1 ,897, 1,890, and 1,860 miles. It is probable that further surveys will
reduce these distances thirty to fifty miles. By going through the Marias Pass, the distance will
be about t.he same.
A route down the Creur d'Alene mountains would give, respectively, 1,975 and 1,829 miles.
From Little Falls the distances areTo Lake Superior ..•••••.......•...•• _• ~ . . • • • • • • . . . 125 miles.
St.Paul ......•••.........•....•................ 112 "
Chicago •• - •... -- ..... -.-- •••••••••••... __ ..... 435 "(via Stillwater and Madison.)
And the distances from Seattle of the two routes to these three points will be, in tabular form, as
follows:
Snoqualme

Pa~s.

Columbia and Cowlitz,

To Lake Superior.- .. - ... --.. . . . . . . . . . . • • . . . . . . . . 1,902 miles.... . . . . . • .
St. PauL .. _.-· ...... ---...................... 1,890 " •• _ .••.. _. _
Chicago. __ .•.......•••••• ~ .•..••......••.• _. 2,213 " __ .•••.• _ ..
The following table gives a comparison between the two routes from St. Paul
Puget sound, by the Columbia and Cowlitz, and by the Snoqualme Pass:
Snoqualme Pass.

to Seattle, or

Columbia and Cowlitz.

Length of route __ - - •..•.••. - .. - . . . . • • • • • . . . . . . . . . 1,890 miles. _• _...••..
Summit level ... - ... - . -. . . . . . . . • . . • . . . . . • • • • . . . . . . 5,300 feet . _.. _..... .
86 miles. ___ .•... _.
Distance when road is 4,000 feet or more above sea...
Distance when road is 3,000 to 4,000 feet above the sea 206 " _____ ..• _ • _
Distance when road is 2,000 to 3,000 feet above the sea 957 " • ____ .... _.
Distance when road is 1,000 to 2,000 feet above the sea 1,692 " _. __ • _...••
Distance when road is less than 1,000 feet above the sea 17 4 " .. ___ •. __ ..
Lengthoftunnels ......•....••••••...•..••••••.... 9.32 "(long tunnel)
4.86
" (short tunnel)
Grades 50 to 60 feet. _.. _•.•................. _... _
20
"
"
30 to 50 feet ... _.... _.... _. ___ ......•• __ • _ 600
"
"
0 to 30 £ et .... ____ ..•. ___ .. _ . _•.•• __ • _ •. 1,246

"

2,058 miles.
2,045 "
2,368 "

2,045 miles.
5,300 feet.
86 miles.
206
"
932
"
1,564
"
488
"
2.59
"

580
1,472

"
"

ti
sumed that any route to regon by the South Pa s must make the Great Salt lake settl ment in i cour e, <lese nding into its valley by the Timpanogos river, and that it will pass
-t oft e Great alt lake.
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It is not believed that any route will be found leading from the good passes at the so~rces of
the tributaries of the Bitter Root, and those of the Missouri and Yellowstone, and the upper valley
of the Bitter Root, to the Little Salmon river, and thence to the Columbia, which will come into
competition with that of Clark's fork. It is possible, however, that a route from the western frontier of Missouri and Iowa may be found, which, passing through the Black Hills and one of these
good passes, wiH more readily reach the valley of the Columbia and the waters of the sound
than by the South Pass.
Assuming Council Bluffs as the point of departure of such a route, the distances will be respectively to Seattle, by the Columbia river and the Snoqualme Pass, as follows:
Black Hill <llld Northern Pass.

South Pass.

Council Bluffs to Seattle, by the Snoqualme Pass.--_ ••..•• _ •.. 1,997 miles .••• 2,128 miles.
"
"
by the Columbia river .. __ ._......... 2,183· " .• _. 2·, 283 "
This examination is an important one, especially if the South Pass prove a difficult and almost
an impracticable line. A comparison of the profile of the northern route, and that by the South
Pass, establishes the superiority of the former, not only in ·the lower elevation of the range
itself, but of a large space of country adjacent thereto. The information furnished by the surveys
of Colonel Fremont and Captain Stansbury makes .it probable that the Great Salt Lake valley
must be a point of any route to the Columbia river, through the general region of the South Pass,
and that it can but be reached by the river Timpanogos, which flows into Lake U tab, at a point
about fifty miles south of the Great Salt lake.
The Golden Pass, a pass a few miles to the north, and theW eber river, still farther north, will
probably afford practicable passes. It is possible that the valley of the Bear river, as far as Soda
~prings, (where, from flowing in a direction a little to the west of north, the river turns suddenly.
to the south,) and thence to Snake river, in the general direction of Fort Hall, would afford a
feasible route. The e]evation of Soda springs is 5,738 feet above the sea; that of Fort Hall
4, 700 feet; the distance is about fifty miles, and an intermediate range, prob~bly at least 500
feet high, would have to be crossed. From the height of the summit, on the direct line to Fort
Hall from the Great Salt lake, about 6,400 feet above the sea, a roure in this general direction
would be difficult. It will require thorough examinations in subsequent surveys, and is alluded
to in this connexion in explanation of my adopting the Great Salt Lake valley as a point of the
route. The river Timpanogos is adopted as the best entrance into the valley.
The importance, however, of the Great Salt Lake settlement as a point in the communication
across the continent cannot be over-estimated, and the feasibility of routes through that region
both to San Francisco and Puget sound should be ascertained by actual examination.
Before proceeding to the plan of construction, and other matters of a general character~ I will
endeavor to show that no obstructions need be apprehended from snow, and at a subsequent part
of my report I will allude to the governmental measures required to guard against the hostilities
of the Indian tribes.

CHAPTER XIV.

Meteorology of the Field Explored.
The meteorology of the field covered by the exploration is one of the most interesting, as it
is one of the most important subjects of inquiry. It is not obstructed by deep snow, nor is
the temperature as low as has been generally imagined. There is a great depression in the
whole mountain chain of the Rocky mountains, the higher plateaus being nearly three thousand,
and the lower two thousand feet above the sea; whereas, at the 41st parallel, the higher
platea~s are six thousand, and the lower and more general ones are four thousand five hundred
feet above the sea. The greatest elevation of the Rocky mountains is south of the South Pass,
in latitude 39° to 40°, where the Platte, the Rio Grande, the Arkansas, and the Colorado of the
Gulf of California have their rise. The mountain chain then rapidly declines to near the 48th
·parallel. The temperature of the Rocky mountains at this parallel is as mild as any part
down to the 35th parallel of latitude. :Moreover, on the western coast, the prevailing westerly
winds and the currents of the Pacific ocean, similar to, though less known than the Gulf
Stream, have modified the climate to such a degree that the isothermal lines run nearly parallel
to the coast, making the climate of Puget sound nearly if not quite as mild as that of San
Francisco, and causing it to correspond with that of the western coast of Europe in the same
latitude. Puget sound and Vancouver's island are strikingly like Ireland and West Shetland in
temperature; the first locality having a mean temperature for July of 65°, while Dublin has but
60°, and the British islands range from 57° to 63°. At Sitka, in Russian America, the mean of
winter at 35°, and the sur.nmer mean of 56°, correspond to the north of Ireland and Scotland.
The effect of this amelioration of temperature not only extends to the Rocky mountains, but is
felt on the eastern slope and for some distance on the plains, where, in turn, it is met by the
temperatures from the Atlantic sweeping over the vast interior continental areas, growing somewhat colder till the western end of Lake Superior and the Red river settlement of the north is
reached, and then growing milder till it meets the tempei atures fi·om the Pacific at an equilibrium.
As regards the distribution of rain and snow, much of the moisture is deposited before reaching
this high latitude, except on the coast, where there is a large local precipitation; and the Cascades mountains of Oregon and Washington arrest much of the rain that would be distributed
farther in th e interior, especially in winter; and, as a consequence, the Rocky mountains in that
latitude have little winter precipitation, and the plains eastward have still less. The general
plateau from the head of the Mississippi westward, to and including the Rocky mountains, has
indeed the least winter precipitation of any portion of the continent, and can furnish no accumulation of snow from the tw o or three inches of water falling in a frozen state in the winter
months.
The latitude is too high up for a large amount of precipitation, except near the coast. The
great summer precipitation of the upper portion of the Mississippi valley shows the line of profuse r ains to b e at its far thest point northw ard there at that season of the y ear. On the plains
it extends farther north into B ritish America, and on the coast of the Pacific it stretches from
itka northwar nearly over the whole line of the coast.
rom these general facts f di tribution of tbe water falling in rain and snow in the extreme
ea on , the
- rve facts of the winter climate of the interior are seen to have mer ely their
natural pla e.
i tle ace mulation f .. nows can exist in the interior of these latitudes, at what-
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ever elevation; and none of the elevations are such as to give extreme temperatures, or to break
the force of the general modifying influences here referred to.
With but few results of recent observation in the shape of mean temperatures, or measures
of amount of rain and snow, a few statements comprising such stations as have been observed
are given in a tabular form. Their general significance may here be mentioned. In the first,
the mean temperatures for the last five years are given at the stations most nearly in a line from
Fort Snelling westward. In this series Fort Clark and Fort Union, of the Missouri, are given
as observed at an earlier date, as no recent observations are at hand from these posts, and they
are much needed to fill up the line. The observations at Fort Benton of December, and
those of the St. Mary's valley of January and February, are combined; the remaining observations, though made and their general character· known, not being at hand.
It will be seen that the mean temperatures increase rapidly westward for all parts of the year,
except the summer months, though the latitude constantly increases, and the elevation also,
except at the immediate coast of the Pacific. Thus, for the winter months, five years' observations at Fort Snelling, one year at Fort Clark, (two months' observations,) one winter at Fort
Union, one winter at Fort Benton and St. Mary's, three winters at Lapwai on the Kooskooskia
river: we haveFort Snelling, latitude 45° .•.•••••••••...••............•..... -: ....... . temperature
Fort Clark, Latitude 47° .••.....• __
"
Fort Union, latitude 48° ...•...........•••......••••••....••...•...•
"
Fort Benton, latitude 47° 26' ..••....... __ ••.. ___ .•.... ~ _ ... _ .....••..
"
St. Mary's, latitude 46° 30' .• _ .•...• _ •.•............. __ -.-. ___ ........ .
"
Lapwai, latitude 46° 30' ...•.•••.••••••. _..: __ ~ _. _ .... _____ • ___ •• _____ _
"! • • • • • • • • • • • • • • _ . _ _ _ _ _ •

_____ • • • • • •

"

13° 3
14°.5
23°.8
2G 0 .1
26°.1
36°.9

Fort Benton will be a little colder, and St. Mary's milder.
In the second table, extremes of temperature for each month of 1853, and for three months of
1854, are given. These follow the same law.
In the third table, winter temperatures are compared for the last three winters. In this table
Milwaukie, Buffalo, and Boston are added, to extend this comparison through known districts to
the Atlantic. The lowest winter temperatures are at Fort Snelling; and the line extending westward from this point has higher temperatures than that extending eastward to the Atlantic, and
this by a large measure of difference.
Another comparison is made of stations on the meridians of the Rocky Mountains plateau.
These are detached and few, but they show striking uniformity of winter temperatures over the
whole plateau, though the extreme points thus compared differ by. twelve degrees of latitude.
In a general table the amount of precipitation in rain and snow is given, for a series of stations, in the line of the first temperature cOmparisons. Fewer stations are embraced than in the
fir st case, and Fort Laramie, in latitude 42°, is used as a representative of the district of the
upper Missouri. It differs only in giving a larger precipitation than is found northward in the same
longitudes. An important point of comparison here is wanting, in measuring the contrasts in
precipitation of the mountain regions in different latitudes. Observations of a general character
supply some facts here, but there are no precise measures. The general laws of climatology
before referred to embrace all that may be properly introduced here. These results have been
arrived at by combining with the observations of the exploration those of the Smithsonian Institution, and those of the military posts reported to the Surgeon General's office. With these general
observations, I will proceed to give a more particular view of the manner in which the meteorological field was occupied, and of the results which have been established.
For these tables, and for valuable suggestions in reference to the climatology of the region traversed, I am indebted to Professor Blodget, of the Smithsonian Institution.
The observations for altitude, by the barometer, were made throughout the day at each cbar~c·

17/ .
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teristic change on the base-line of the survey, and at important points off the line, to gain the
contour of the country. Each engineer party was provided with its barometer, and careful comparisons were made at night. Occasionally the results were tested by the usual levelling instrument. Fixed stations were established at Fort Benton, Fort Union, and Cantonment Stevens in.
the St. Mary's valley, at Vancouver, and at Olympia. Observations were also made for comparison at Fort Snelling and St. Louis. The final discussions will be made by the officers of the
Smithsonian Institution, and in connexion with the large body of observations made in all parts
of the country under their direction.
30.00 is assumed as the altitude of the mercurial co]umn at the level of the sea for the work
of the portion east of the Cascades; and a fraction over thirty inches, the result of five months'
observation at Vancouver, for the altitude at that place. It is believed the results given in the
profiles will be found sufficiently near the truth, in the final discussion, to be relied on in the preliminary computation.
Much attention has been given to ascertain the circumstances of the snows and freshets of the
whole country passed over, both by inquiries from all reliable sources and from actua] observation
by winter par6es. I am. able to give conclusive rea.sons to show that no obstructions whatever
need be apprehended from snow at any point of the route. From the plateau of the Bois de Sioux
and the Red river of the North to Lake Superior, two feet is a large quantity of sno~, though
winters have been known when the snow was -considerably deeper. The winte~s are dry, the
weather clear and bracing, with little or no wind.- The mercury, th~ugh occasionally it falls to
a very low point, is seldom below zero. The coldest day of the winter of 1852-'53: February 8,
the mercury fell to 25° below zero, and the winters are -from four to four and a half months long.
Frosts seldom occur -before October. The fall climate is remarkably fine.
The Hon. H. l\'1. Rice; the delegate from Minnesota, has often travelled in winter from St. Paul
to Crow Wing, a distance of one hundred and fifty miles, with a single horse and sled and without
a track, and has never found snow deep enough to impede his progress. From Crow Wing
he has gone to the waters of Hudson's bay on foot, :without snow-shoes. During one winter he
travelled through that region, finding the snow seldom over nine, and never over eighteen inches
deep. For several years he had trading-posts extending from Lake Superior to the Red river of
the North, from 46° to 49° north latitude, and never found the. snow too deep to prevent supplies
from being transported from one part to another with horses. One winter, north of Crow Wing,
in latitude 47°, he kept sixty head of horses and cattle without feed of any kind, except what
they could procure themselves under the snow. Voyageurs travel all winter from Lake Superior
to the Missouri with horses and sleds, having to make their own roads; and yet, with heavy loads,
are not deterred by snows. Lumbermen~ in great numbers, winter in the pine regions of Minnesota with their teams; a nd the snow is never too deep to prosecute their labor. Occasional
winters the snow is not over six inches deep. The average close of navigation of the upper Mississippi for the la st five years is November 26, and the average first spring arrival April 8.
The Hon. H. H. Sibley, the last delegate from Minnesota, also a most experienced voyageur, states that the snow seldom exceed s fourteen or fifteen inches, and he has known two or
three winters in succession when there w as not snow enough for tolerable sleighing.
Alexander Culbertson, E sq., the great voyageur and fur-trader of the upper Missouri, and who
for the last twenty years has made frequent trips by land fi·om St. Louis to Fort Benton, has
n ever found the snow drifted enough to interfere with travelling. The average depth of snow is
twelve incbe , and frequ ntly the snow does not exceed six inehes.
'fh letter of Mr. R ice and extracts from those of Mr. Sibley and Mr. Culbertson are appended, for a m re full view of tbc winter climate of th region.
ul, the · lde t
y of six wint r are as £i llows :
- - - - - -- - - - - -- · · · · · · · • · · · · · · - · - · · · ·- -- · · - . -- . - . - .. - - - • _ below zero 18°
. ..... - - • - .. . - . - - • - .... - .. - . . - - . - - - ... - . - . - . .. . - - - - - .... - - •
"
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1847-' 48 ........................... - - - - •. - - - .••• - - ••• :. • -.. • • • • • . • • . • below zero
1848-' 49 . - - - - - •• - - - - -- - . - ... - - - •• - . - ••.•••..• ~-- • . •.•••. - .. - -. - - -- ~
"
1849-' 60 . - - - . - - •• - - .. - -. - • -- - - • - - - - - • - •• -- ••• - - - - - • - - - -- - - - • -- •••• ,,"
1860-' 61 . - - - - - - . - - - - -- - - -- - - - - •• - - • - •. -- • - ;. - -- - ~ - - - .•••• - .•• ~- - - - - -
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28°
37
31
32!

At Pembina, on the Reel river of the ·North, and just under the 49th parallel, the winter cEmate
is somewhat colder than at St. Paul, the mercury freezing once or twice during each winter.
The spirit thermr>meter has shown a temperature of 62° below zero. The navigation of the
R ed river closes from the lst to the 16th November, and opens from the lOth to the 26th of
April.
\Vestward to the Rocky mountains, the climate becomes milder and the quantity of snow is
less. In the immediate vicinity of Fort Union, the fall of snow is light; and the Missouri generally freezes from the 20th of November to the 1st of December, and breaks up about the 1st of
April. Through the courtesy of the officers of that post, observations of the temperature, and of
the occurrence of ice and snow, will be kept for many months, which will hereafter give the
means of developing still further the meteorology of that region.
At Fort Benton the climate is comparatively. mild. But little snow falls, and the Fur Companies who· have occupied that position for twenty years always carry their goods to their trading
posts in winter, on the Milk and Marias rivers, in wagons. They have a post on the Milk river
and at the forks of the Marias, the former about seventy-five miles from Fort Benton, a little
to the east of north, and the other about one hundred miles in a north-northwest direction. Even
on a line much farther north, the quantity of snow is not excessive. Thomas Simpson, from •
December 1, 1836, to February 1, 1837, made a journey of 1,277 miles, on a route between
latitudes 60° and - - - - , from the Red river to Fort Chipewayan, on Lake Athabasca,
taking in his route Forts Pdby and Carlton. The weather was mild till December 16, and no
snow of consequence was on the ground till December 14. At Fort Pel by, near the source of
the Assiniboin river, the temperature on December 19th fell to 44° below zero. The route to
Carlton, which was reached on the 30th December, was over a rolling country, affording food at
times to countless herds of buffHlo, the weather being intensely cold. Thence to Fort Chipewayan the route was through a wooded and most picturesque country, the weather at times mild
·and rainy, the snows of the valleys soft, and the depth at Lake Athabasca about three feet. The
probable depth from Fort Carlton to this point was from two to three feet.
I experienced great difficulty, both at Fort Union and Fort Benton, in getting information as to
the snows in the passes of the Rocky mountains, and as to the period when they were
practicable for horses. Even at Fort Union the employes of the expedition were disturbed by
assurances from the half-breeds in that vicinity, that they would find the snow knee-deep before
·
reaching Fort Benton, and that the Rocky mountains would be impassable.
At Fort Benton most diligent inquiry was made of the members of the Fur Companies and of
the Blackfeet Indians. No person was found who had ever crossed the mountains later than
the first days of November, or earlier than the first days of April. The general opinion was that
the snows were some twenty feet deep from November till April, and sometimes till May. But
as no person could speak from positive observation, it became necessary to determine the
question experimentally.
·
Winter posts were therefore established at Fort Benton and in the St. Mary's valley, under
the direction of Mr. James Doty and Lieutenant Mullan, and, in accordance with his own
original suggestion, Lieutenant Grover was directed to leave Fort Benton in January, and cross
the ranges to the Pacific with a clog train.
On reaching the St. Mary's valley, information was received from the Flathead Indians that
the pa ses were generally practicable with horses throughout the winter. There ·has been no
communication whatever between Fort Benton and the St. Mary's valley. The Flatheads never
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v 1s1t Fort Benton, and the Blackfeet )ndians go to the valley only to steal horses. Victor, the
Flathead chief, assured me that his people always recrossed the mountains in December or
January, generally between Christmas and New Year-men, women, and children-with their
1wrses laden with meat and buffalo robes. It was only in a winter of extraordinary severity,
and at rare interyals, that they could not cross in January and February. I also learned that the
Washington Territory Indians went to the hunt in October and November, and returned in
February and March. This information has since been confirmed by myself and the gentlemen
of my party meeting many hundreds of these Indians on their way to the plains, and ascertaining
from them and the fathers of the mission their customs in this respect.
In order to give as wide a range as possible to the general field ·of exploration, and to accumulate information on this interesting question, Mr. Tinkham was sent back to Fort Benton with
orders to return by a more southern trail to the St. Mary's valley, and thence to take the southern Nez Perces trail to Wallah-Wallah, and thence by the military road over the Cascades to
NisquaJly. This last order was modified, and he was directed to cross the Cascades by the
SnoguaJme Pass.
Expresses were also sent from the Columbia, by Clark's fork, to the St. Mary's valley,
through the winter, and the condition of the snows ascertained during December, January,
and February.
The resu'lts may be summed up as follows: In the Rocky mountains the. greatest average
depth of snow found by Lieutenant Mullan, from the 28th of November to the lOth of January,
was only twelve inches, and that only for a short distance over the divide. On the divide from
the Jefferson fork to Snake river the snow, though only twelve inches deep, was occasionally
drifted from two to three feet deep.
In this period he made an exploration to Fort Hall, going and returning on different routes,
crossing the mountains tour several times, and making an aggregate distance of more than seven
hundred miles. The mountain region thus crossed was from the forks of the Missouri to the Hell
Gate river. On the divide leading to the Hell Gate river, there was but two inches of snow
on the 31st of December. I will call attention to the circumstance that, on the divide from the
Three Forks to the Salmon river, Lieutenant Mullan's guide fopnd but three feet ~f snow in
the winter of 1852-'53-a season remarkable for the great quantity of snow which fell-and .
that he crossed it in the winter with his horse~.
The grass, except from the Snake River divide to Fort Hall, was rich and luxuriant in the
valleys. The weather was as cold as in many parts of the New England States; the thermometer falling in some cases to .2S 0 below zero.
On the 27th of January Lieutenant Mullan writes me that Victor, with the Indians of his own
and other tribes, were crossing the mountains from the buffalo plains.
In March Lieutenant Mullan went to Fort Benton by the southern and Little Blackfoot, and
returned by the northern Little Blackfoot Pass, finding but ten inches on the first pass and no
snow on the second pass.
Lieutenant Grover, after his survey of the upper Missouri, remained at Fort Benton through the
month of D ecember, during which month the Missouri had _been obstructed only a day or two
with ice. He left Fort Benton on the second day of January, no snow having fallen till the previous evening, and crossing the divide by Cadotte's Pas he found but one foot of snow on the
divi e and on the Blackfoot trail; thence to W allah-W allah, which he reached on the fourlh day of
larch, he f< unci little or no snow in the valleys and on the prairies till he reached Thompson's
prairie, n Clark's fi rk. From this point his course was through a densely wooded ountry,
and the now gradually incr .a d in depth till at the distance of fifty miles it reached the d pth
f tw fc t, and r m ine about this d pth till within a few miles of the Pend d'Oreille lrtke,
wher it he: • n t 1 ·r
, an 1 in the i m iate icinity of the lake was only one foot. de p. On
he h r ' f b 1· k
n ;v continu d l d cr a .. e, and occasionally a fine field of grass was
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found. From the cross·ing of Clark's fork to the Creur d'Alene prairie, a distance of Eixty miles,
the route was through a wooded country, and the snow was two and a half fPet deep and very
hard. On leaving the forest for Creur d'Alene prairie, the snow disappeared, the grass was good,
and no difficulty whatever was experienced in reaching W allah-W allah. I will call attention to
the influence of the forests in preserving the depth of snow; and to its entire disappearance, from
being two and a half feet deep, immediately on reaching the prairies, and this on the 23d of February. On this same route, in January the snow was, in lhe woods, not over one and a half foot
deep, and there was little or no snow on the prairies. · A track opened for a wagon or a railroad,
would not have been encumbered at any point with over a foot of snow the entire winter.
In this connexion it will be well to advert to the large quantities of horses and cattle at Fort
Benton, in the St. :Mary's valley, and in the several prairies on Clark's fork, which are alluded to
by Lieutenants Grover and Mullan as being fat in the middle of winter.
The average temperature found by Lieut. Grover from January 2d to January 11th, before
leaving the plains to ascend to the dividing ridge, (he reached the ridge at noon January 12th,)
ten days, was 20°.9; and whilst going through the pass to the Bitter Root vallPy, from January 11th
to January 21st, eleven days, was 10°.4 below zero. From January 31st to March 2d, on his
journey to Wallah-Wallah, the average temperature was 33°~3.
It must be remarked, however, that Lieut. Grover crossed the divide and was in the pass during the coldest weather of the winter; that on the 22d day of January, after entering the St.
Mary's valley, the thermometer at sunrise was only 1° above zero, while at about the same
point on the 31st of January it was, at sunrise, 55° above zero, and at Cantonment Stevens it
ranged, from January 27th to January 31st, from 29° to 46°.
That Lieut. Grover crossed the divide at the coldest season is confirmed by corresponding observations at many other points. The period of greatest cold marched steadily eastward last
winter, it requiring some four or five days to reach the Atlantic from the head of the Mississippi,
and six days from Fort Benton.
The fo1lowing tables of comparisons, both for the cold period of eleven days in the pass and
for the comparatively mild period of ten days approaching the;pass, show that the temperature
of the pass was 6°.6 milder than that of Pembina, but 190 ° colder than that of Lacquiparle, and
some 7°.4 colder than that of Oldtown, Maine; and that the temperature of the plateau reaching
from Fort Benton to the pass was 2°.6 milder than the corresponding mild period of the same
stations, stretching from the Red river of the North to Nova Scotia. In the appendix will be
found a temperature chart illustrative of these facts.
Comparison of eleven days crossing the Rocky mountains with the corresponding temperatured
periods in a line towards the Atlantic:
.Crossing the Rocky mountains •.• _••••••••••••••••••••••••• 12th to 22d January, -10°.1
Pembina, Red River valley ............................... 13th to 24th
".
Fort Rip ley ...••..........•..••.•. .•••.. _ ...••...•...••. 14th to 24th
"
go.2
Lacquiparle, Minnesota .•.....••.•.•••••... _.•.....••... _.14th to 24th
"
go.s
Fort Snelling .........................• _. _••. ___ ....••.. 14th to 24th
"
Madison. Wisconsin .....•.••..... _... _. _ ... _ • __ ....•..•.. 16th to 25th
"
Fort Ridgeley .•........•. - ......• ~._ ..... _ .. _ ...••... _ .14th to 24th
"
Pittsburg ......•............•......••.••.....••••.. _•••. 14th to 24th
"
''
Rochester ..................•.........•.•••....•..•..••. 16th to 25th
+21°.8
West Point. ...................••...••••..•.••..••••••. 16th to 25th
"
Amherst, Massachusetts ...••.......••.........•.•..• . ••.. 17th to 26th
"
Old town, Maine. _ .. _ ...........•.•••••. _ . _............•. 18th to 28th
"
Albion Mines, Nova Scotia .....•.•.•• _ ......... _ ........• 18th to 29th
"
MontreaL ........ _... _.................•......... __ .... 18th to 29th
"
St. Johnsburg, Vermont. .....••••.••••••.. .............•.. 18th to 29th
"
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Comparison of ten days before reaching the summit with the corresponding temperature periods
eastward:
Between Fort Benton and the Rocky mountains •••••••.•.•••. 2d to 11th January,
Pembina, Red River valley ...........•••.....•... - - ... - - - • -3d to 12th
"
Fort Snelling ...••••••..........•........••••••.•••••.... 4thto 13th
"
Fort Ripley ...•.••••........· .•....•••••.••••••••••••.. -.4th to 13th
"
L acqui parle, Minnesota .••......•.•.••••••••••.••••••.•.... 2d to 12th
''
Fort Ridgeley ...•............•....•••••.••••••.••.••.••. 4th to 12th
"
Madison, Wisconsin .•.........•..••.•....••••••.•••••.•.. 4th to 13th
"
Pittsburg .••••••••••.•...................•..•••••••••... 4th to 13th
"
Roc hester ....• _••.•..••••.........•......•.•.•.•..•..... 4th to 16th
"
West Point..•••...•.........•.....••••••....•.••...••••. 5th to 16th
"
Amherst, Massachusetts ..........•.............. " ••.•••••. 6th to 16th
"
Oldtown, Maine ... ·.......... : ......••••••.•..•.••••••.... 6th to 18th
"
Albion Mines, Nova Scotia .•..••••••.•••••••••.•..•..••••.. 6th to 18th
"
Mean. • • • • • . . . . . • • • • • • . . • . . . . . . . . . • • • • • • • • • • • • • • • . • • • • • • • . . • • . •

+24°
+50
+ 7°.7
+ 3°.9
+13°.6
+ 8°.5
+17°.5 .
+32°.4
+30°.4
+32°
+27°.4
+14°.2
+20°.4
21°.4 ·
24°.0

~lr. Tinkham met with no snow on the :Marias Pass till the day aftercrossing the divide, October
21st, when a few inches fell. His course back was by the Little Blackfoot trail, and the snow
, was about an inch or two deep in the divide. On the southern Nez Perces· trail over the Bitter
Root mountains, the snow was six feet deep for one hundred miles or more. This trail is from
one hundred to one hundred and fifty miles south of the railroad line. This depth of sif feet occurred in December, when there w~s but twelve to fifteen inches in the passes of the Rocky
mountains, the divide being at least 7,500 feet high, and it covered a much greater extent of
country. The snows are of an entirely different character, being wet and compact, and the temperature much milder than in the Rocky mountain divide.
Mr. Tinkham's passage of the Cascades on the 21st January furnishes the only observations we
possess as to the depth of snow in that range. Crossing after mid-winter, he found for six miles
the snow six feet deep, with occasional depths of seven feet, as also of four feet. For twenty
additional miles the snow was from four to six feet deep, and for twenty-five miles more, two to
four feet. Of this depth one and a half to two feet fell on the night of the 19th and 20th January,
so that in mid-winter the snow was but four. to five feet deep in the divide. This snow was very·
light, in layers of one and a half to two feet, and Mr. Tinkham is of opinion that the rains of
February would tend to make the snow more compact, so that the depth wo~ld diminish, notwithstanding more snow fell, making the pass practicable in March. I will particularly refer you to
his report tor the details of his interesting trip, and the conclusion which his judgment has reached
in this question. I discredit the evidence of Indians, except when they have actually made personal observations. The Indians cannot be competent witnesses as to the snow being six or ten
feet deep in one place, or twenty to twenty-five feet in another, lying in their lodges as they do
all winter, and seldom ev r using snow-shoes at all. Early in January the Indians at the Snoqualme fall were of opinion that the sn ws in the pass were twenty to twenty-five feet deep,
where, according to Ir. Tinkham's measurements, making the allowances for the intermediate
fall f now, it c uld n t have xceeded four r five feet. Among the Yakimas, Mr. Tinkham
·w ·· hardly able t
t sh es n ugh for hi party, and none were found among the Snoqualme
n the oth r i e.
w s wtth ifficulty he c uld gP.t guides, and was in consequence
t\ o day ; Y l he 'i · as ur
y th m that the snow in the pass would only be up to,
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or perhaps a little above, the head of his horse, and he got the impression "from them that there
was more snow than usual.
I have no question that there are exceptional winters, when the snow may for short distances
considerably exceed the depth found this winter. But it "\vill require the combination of some
two months' weather much colder, and moisture more excessive, than the average. Thus the last
two winters have each given only one cold month-January last winter, and February the winter
before. About the same quantity of rain and snow fell each month, viz: eight inches and a
fraction; much of it was no doubt deposited in the pass in snow. I arri of opinion, however, that
even in these months some rain fell in the pass, and that in the remaining months of these years
it fell principally in rain. I am aware that the quantity of moisture at Steilacoom is not the
measure at the pass, where it must be much Jess. These observations are conclusive, however,
relatively, as they determine the quantity of moisture deposited in the sound, to which the moisture in the pass must have definite relation. It will be interesting to continue these observations
through a term of successive years.
· The experience of Fort Benton and St. Mary's val1ey is full of significance and instruction.
I am assured by Mr. Pambrun, the chief clerk in charge of the W allah-W allah post, that his father
took a band of horses through the Nahchess Pass about Christmas, some years since, and I inter:r.ogated one of the employes at the post, who actually accompanied Mr. Pambrun, sr., on the
occasioq. I am informed by respectable gentlemen on the sound, that it is no uncommon thing
fi1r the Indians to cross the Snoqualme Pass with horses in mid-winter. At all events, the Indians who accompanied 1\lr. Tinkham in January, made their arrangements to reeross the pass in
February. They cached their snow-shoes at the upper end of Nook-noo lake, eighteen miles
west of the summit, thus showing that they did 110t expect much increase of snow, and they desired to take the foot-trail .referred to by Captain McClellan, assuring him there would be less
snow than in the usual horse-trail. Moreover, there is every reason to believe that the snow was
in unusual quantities in the cascades the last year. It is well known that a much larger quantity
of snow was deposited on the shores of Puget sound. Careful observations of the temperature,
and of the amount of water falling in rain and snow, have been taken for a consecutive period
of five years at Fort Steilacoom, a.nd the result has been that more water was deposited the last
year than the average of five preceding, but that more must have been deposited in snow. A comparison of the three winter months, for the past five winters, shows, at Fort Steilacoom, a deposit
of 20.68 inches the last winter, against 20.22, 20.86, 19.39, and 22.10, for four previous winters: adding the month of November, it shows 39.09 against 26.;39, 23.88, 24.53, and 31.52 ; or
throwing out February, in order to bring the comparison as near as practicable to Mr. Tinkham's
crossing of the pass,, we have 31.p2 th.is year against 23 ..15, 18.45, 23.06, and 26.69. The average temperature of the three winter months is 38.3 for this year, against 37.3, 43, 39.6, and
37.1, of previous years; and for the three months, November, December, and January, we have
40.1 this year, against 40.3, 44.1, 40, and 40, of previous years. The moisture is in great excess, ,
nearly fifty per cent., and the temperature is slightly below the average. In November last the
mean temperature was but -fo of a degree greater than in December. It is true that in February of
this year there was nearly as much moisture deposited as in January, and the temperature was
only 1°.3 above the average of the three months. It is greater than that of January by 9°, and
less thC!-n the average of November and December .5°.3. A greater proportion of snow necessarily fell in that month than in November and December. Moreover, the experience of the
survey of Clark's fork corroborates this.
Excepting for about six or seven miles, the Snoqualme Pass is at a n1uch less average elevation
than the route from Thompson's prairie to the Cceur d'Alene prairie; and being in close vicinity
to the waters of the sound, the temperature must be higher. The average temperature clown
Clark's fork, where the snow was met with, from Thompson's prairie to Pend d'Oreille lake,
and from the crossing of Clark's fork to the Cceur d'Alene prairie, was about 32°; whereas
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during the same period, February 7 to 15, and February 19 to 24, the average temperature of
Puget sound was about 42°; yet the snow in Clark's f()rk increased nowhere more than one
foot, and that uniformly in the wooded portion of the route. While these are the probable
conclusions from what is known, the question ought not to be considered settled till further examinations are made.
But I have no question that much of the moisture in all the winter months is deposited in rain
in the mountain passes; and this conclusion must be reached by every observer of the effect of the
warm rains ofthe winter on the surrounding mountains, causing in November, in December, and
in February (I speak of what was observed last winter) large masses of snow entirely to disappear. The mountains change from day to day. The whole surface of the mountain slopes
will be covered one day with snow, and the next large portions will disappear, in consequence
of the genial rains.
I much regret that Lieutenant Grover did not receive my orders in time to go through the·
pass in March.
I have thus fully gone into the reasons which have convinced me that there will not be sufficient snow in this pass to obstruct the passage of cars, and that frequently the pass is practicable
for horses all through the winter. I believe a wagon-road can be used through that pass with but
little labor aU winter. It seems to me that the conclusions to which I have come, from actual
observations, are to be drawn ; from the extreme narrowi1ess of -the mountain range at the pass,
only about seven a~d a half miles ; from its absolute altitude, only 3,500 feet, being more than
2,388 feet above Vancouver ; from the open character of the valleys on both sides ; and from the
mild character of the climate of Puget sound, in close proximity, causing much of the moisture
to be deposited in rain. Should the grades be found good on the western slope, of which I am
confident, the Snoqualme Pass must furnish the entrance to the sound of the trunk line of the
northern route ; and it becomes important, to satisfy the skeptical, to test thoroughly the questions of snow as well as of grades. In the event of the continuation of the survey, I would recommend establishing a winter post near that pass. At all events, it is unquestionable that no obstructions from snow exist in the passes of the Rocky mountains, and of the route of Clark's fork,
the Spokane plain, the Columbia and Cowlitz valleys, to Puget sound.
For more inform a tion in reference to this subject I will refer you to Lieutenant Grover's report
of his winter trip from Fort Benton to Wallah-Wallah, marked I 36; to Mr. Tinkham's report,
marked I 37; and to lHr. Mullan's report of his reconnaissance to Fort Hall, marked G 25; as
also to the letters of Mr. Rice, Mr. Sibley, and 1\'Ir. Culbertson, marked I 38, in the appendix.
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- - --

--- - - - --52.6- -46.261.1 64.9 64.0
56.~)

Fort Vancouver-latitude 45 ° 3 6'.
.- - --•
38. 3
.•. -..
44.3
42.1
38. 0

. •- --•
42.0
. . ---.
42.8
46.5
45. 0

.. ---.
57.8
. ----.
48.8
54.2
.-- --.

-..• 38.5
-... 44.6
37.8
. -- . -

Mean.

4Q.3 4o.7j4Z15D.3 6l.Q 66.Q 69.7 ~ 6lQ" 54,0 44.7 36,9 51.8
18/

. .. - . .
62.1
. -.--.
60.9
60.0
-. - - . .

.. . - • .
62.2
. ---..
72.6
63.3
-. - - - .

.-. --. .--- ~ •
68.5 67.2
. ----. . • ---.
---·-· ·----70.8 64.0
.-- -- - .-- . -.

1849- .
1S50..
1851 ..
1852 ..
1853 ..
1854 - -

. •- -. .
61.6
. . -.-·---··
60.3
. .. - - .

. -- - - .
64.5
.. ---54.0
53.5
-- - - . .

. --- -.
43.7
. ----45.1
45.4
-- - - - -

.•---53. 3
. • --..
--·-··
53.1
-•. - - .

67.lru ru -w.s
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No. 1-0ontinued.
Dalles of Columbia-latitude 45 ° 40'.

Years.
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~
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~
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~
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~

~
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.s
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E
;::l

~

-~
s:l

~
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A
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co
::;
A
;::,
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P.
rn
w
>c
w
0
~
A
~
~
~
<
<
- - - - - - - -- - - -- -- - - - - - - - - - - - - - - - - - - - !:l

«l

.0

=
~

co

J 50 ....... ····· · -----··-----------·······----··----· 57.1 53.4
1851... 37. 9 41' 4 46. 7 . - ...... - .. - ...... -......... - .. -... . .. -..... . .... -... . .... -...

1852-. . . . . .
1853 .. 32.3 37.1
1854. . 22. 0 3b. 9

43.7
46. 0

Mean. 30.7 3n.1

45.5

;:::1

38.2

31.3 ·----- ·----- 49.5 ·----- ----·
.. .. -- .... ---... . ..... -... .. . -...... - ..... ..

0--.- 0.-- .. - 0.--- 0.---- ... -.- 00.---. 54. 1 42. 2 26. 1 .. ---. . ---.. . ----. . . --.. . . - ..
53.4 62.1 66.6 74.9 70.2 63.7 55. 3 42. 1 40. 1 53. 1 70.6 53.7 36. 5 53.5
0.--- 0.. -.-. 0--- -. 0----. .. --.. ... -- .. --- ... -. --. . --... . ----. . ----. . ----. 0----. . . -..
53.4

62.1

66.6

74.9

70.2

60.4

54.3

40.8

32.5

53.7

70.6

51.8

34.1

52.5

l?ort Hall, Cantonment Loring-latitude 43°.
1849 ....... ·········•······•· ·-·--· ...... ···•·· 63.4 59.6
1850. 24. 3 24. 1 25. 2 42. 7 ..• -•.. --.-. . . . • • . . ----. . •. -0

47.9
0

•• - . . .

34.7
•

•• --.

22.5 ······· ··-·· 47.4
•

-.-- •••• --.

•

•• - . .

•

••

--.

No. 2.-EXTREMES OF TEMPERATURE OBSERVED IN 1853-LOWEST OBSERVATIONS.

Place.

~

;...

..
cO

;::l

s:l
o:l

~

co

~

@
;::l

;...

..cl
Q

d

~

. .
Q5
l=l

i-

t1

;::l

~

s

co
~
co

~

~

co

~

co

~

sco

~

co

~

s

co

Q
Pco
~
0
z0 A
~
w
~
~
-<t1
~
- - - - - - - - - -- - - - - -- - - -- ~

co

;...

o:l

'A"'

o:l

;::l

;::l

OJj
;:::1

Fort Snelling ..•.. ..................................... -15 -24 -15
14
34
47
43
54
40
Fort Benton .......................... .... --- . ... .. .. -- .. . .. -- ... .......... . .. ... . .. -- ... .. .. ---- . .... .... ....... -...
Dalles of Columbia ..................... 19
10
22
33
36
43
47
46
46
Fort Vancouver ........................ 25
19
21
33
40
47
43
50
42
Puget sound ...•••.................•... 25
20
22
34
35
47
43
38
44

-

--

-16

25
28
29

3
-2
22
31
27

8
11

+O

26
26
23

HIGHEST TEMPERATURES IN 1853.
Fort nelling .........•.•.............. 56
46
58
67
84
86
85
Port Benton .........•................. . -....... . .. .. -... . .. -. . .. -.. . ..
. . .. .. .. -. . -.. -- ..
St. Mary's .....................•...... 52
51 .......... .--- .... .... --- .. .
.. ..
.
Cantonment Stevens .................... 52
46 . --- ... .---- . ... -- ... . ---- . . . -... -.
Dalles ................................. 50
56
67
78
94
94
105
Fort Vancouver ...............•....•.. 51
56
67
74
89
88
91
Puget sound .......••..•............... 55
54
62
67
87
85
94

--

- ----

90

90·

73

54

47

97
811
93

88
84
83

84
82
78

59
59
59

58
60

60
58
. .......... 80
.. -- ... . .. .. --. ... -- . . --- ... -.... ----. --- .'----.
. -... -... ·---.---- . . -..... -.
60

EXTREMES OF TEMPERATURE IN 1854-LOWEST OBSERV.A.TIONS.

22
20
13
14
22

3
12
21
27
30

9
13
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No. 3.-COMPARISON OF TEMPERATURES AT 42° NORTH LATITUDE AND NORTHWARD.

;...

Place.

Q;>
~

Q;>
Q
Q;>

r..:

~
:...

b
<!:!

s

Q;>

;...

::l

:;:j

Q

::l
;..
..0

A

~

~

44:6
41.8
40. 1
33.0
............
33.7
18.3
26.0
29.2
28.0

30.6
31.0
22.0

39.6
38.0
3i:l.9

22.6
1.3
14.7
25.4
25.0

36.4
15.4
24.0
25.6
25.0

~

..0

:...

Q;>

;...

Q

~

;...

;..;

«:!

;..

8<l)

E

~

~

..0

r..:

«:!

;...
«:!

8
Q;>

Q;>

:;:j

~

~

..0

r..:

«:!

Winter of 18:>1-'52.

Winter of 1853-'54.

Winter of 1852-'53.

Q;>

:;:j

«:!

~

::l

;..

44. 1
44.6

43.7
44.3

Q

..0
<l)
Q;>
t;l
A
~
~
~
- - - - - - - -- - - - - - - - - - - - - - - - - - - ---

A

Puget sollnd . -- ......... ---. . ..... -...... - ... -....
Fort Vancouver. -- ...•...............
Dalfes .........•...•. - -- - -. - - - - - - - - ..
Fort Benton ...... - ........ ---.- .. -- ..
Cantonment Stevens ...................
Fort Laramie ..... ·----- .............
Fort Snelling .........................
Milwaukie ...................... -----Buffalo .............•.••..••• _.. _• _..
Boston .............•.••...•.•.....•.

32.2
33.0
26. 1
............
............
21.0
11.8
26.5
31.8
36.7

Q
«:!
~

~

~

39.7
37.8
32.3

39.8
42. 1
37.1

37'. 2
37.6
31.8

<l)

<l)

...............

............ ............

34.]
15.2
28.1
26.2
27.1

29.7
6.7
23.0
27.5
29.2

........ -- ............. .............
28.3
11.2
25.9
28.5
31. 0

~

<l)

o::s

............
-----13.9 31. 3

38.3 41. 1
36.9 38.2
33.7 .. .........
............ . ..........
26.1 ............
30.9 24.7
10.7 10.7
21.6 22.0
26.7 21.3
26.0 22.8

43.0
4~.4

............ ........... ............

........... .. .......... - ...... ------- ............ .. ..........
30.7
12.7
20.7
21.0
21.0

29.5
15.5
23.6
22.8
23.9

33.0
23.0
28.0
26.0
28.0

No. 4.-COMPARISON OP STATISTfCS ON THE ROCKY MOUNTAIN PLATEAU IN DIFFERENT LATITUDES.

1852.
Place.

r..:

~

~
;..

«:!

::l

8Q;>

~
Q;>

Q
Q;>

Q;>

1-<

::l

Q
«:!.

Q;>

;..
«:!

::l

Q
<!:!

8Q;>

«:!

..d
Q

Q;>

::g

Q

::l
;...
..0

«:!
~

~

::l

A

~

~

r-.

«:!

Q
Q;>

Q;>

~

t

..0

::l
:...
..0

«:!

A

~

~

,..;

~

~
;..

..0

«:!

;...

1854.

1853.

;..
o:l

--- ---------------------

Santa Fe .. ----- .. --- •• --.-........ • • . . 29. 6
35. 9
30. 1
33. 1
28. 0
31. 4
28. 7
35. 6
41. 4
Fort Massachusetts......... . . . . . .. . . . ..
19. 4
20. 4
18. 8 .. _.... _ ....................... .
Fort Defiance.........................
30.1
29.5
28.0
28.6
24.4
33.7
37.0
Fort Laramie.............. • • • . . • • • . . . . 30. 7
33. 0
21. 0
34. 1
29. 7
33. 7
22. 6
36. 4
36. 9
Fort Hall".------. -.-- . --. • . . . . • . . . . . .
. ...... _ ...• _.... ___ ..•.. _. __ . _. 22. 5
24. 3
24. 1
Fort Benton ....••.. _.•.....••..... _.. _ _. __ . _.. . . _.... _ .. ______ . _.• ____ . _____ __ 33. 0 . _______ . ____ . __ ..••.• _.•
St. Mary's ...••••..........•••.. _. . . . . . ___ .. __ . . .••... _ .••••.. _ ... ___ • ~ .•••••. _ . _. __ . . . . . __ . . . . 35. 4
Cantonment Stevens ............................................................ 33.0
13.9
31.3
"December, 1849, and January and February, 1850, are used at this station as the only existing observations.
No. 5.-AMOUNT OF WATER FALLING IN RAIN AND SNOW AT FORTS SNELLING AND LARAMIE.

Years.

~::s

...,a
Fort Laramie.

~~~······

t.,~

.0
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<

>.

..;
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::s
bl)
::s

~
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.0

B
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~

.0

.0

>
0

C)

~

.,s
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tiJ

.§

:;
...,::s
...,
"'
U1
U1
~
-t:
0 z
""' - - - - - ::s
- - - - --- - - - - - - - - - - - -

···· ···· ····· ····· ·o·ao· ·0·42

...... .......... .... .... .·
. .
185 1.................................
1852 ........................ 1. 51 l.ll
1853 ........ ......... : .. .... 0.08 0.57
1854 ..... . .................. 0.18 0.40

Mean .................. 0.52

..

.,

.0

rn

0.,

s

s::s

=

8
::s

=

..

~

c:

.,

"'
~
:><
- - --- - - - U1

<

·i.· 3·i" 1·.· 0· 3..... 1. _. 4..1·

- ·_· - - ............ o.21 2.12 o.24 o.38 ........ .......
3.17 ........... .
3.75
3.71
0.72 0.72
8 .90
1 40 1.80 0.51 0.22 0.22 0.28
0.10 0.16
4.21 0.33 0.32 0.78 0.42 0.36 5.20 8.84
4.47
1.43
5.98 8. 84 20.72
7.76 1.25
7.29 4.08 1.88 1.46 2.74 1.75 6.43 1.23
16.30
7 .42
10.92 3. 84 38 .47
l.i8 4.53
12.19 4.95 1. 86 0.55 2.80 0.68 0.08 0.71
18.50
7.36
3.56 1.36 30.78
0 .80 .............................................................. .. .......................... .

0.63

2.19

1.74

1.67
0.20
0.60

0. 83
0.13
0.14

2.23
1.23
2.04

0. 72

0.04

·i:os·

2.60
2.68
2.49
o. 73
2.51

Mean .................. 0.80

0.28

1.63

2.20

Mean for 15 years ...... 0. 78

0. 62

1.37

2.30

6~ 2.69

l'A7

0.82

1.28

1.15

6.15
2.60
2.74
1.65

2.97
3.29
0. 89
2.57

1.82
3.64
0.72
2.14

0.32
1.18
0 ,82

2.45

2.231:0:214':98--4~ 3.38 23.45

Fort Snelling.
1850 .•.••.•••..........•.•••
1851 •••..... •····· ····· •••..
1852 ........•...........•.•.
1853 ......... . .................
1854 ........................

0.57
3.96
4.72
4,08

4.62
2.15
0.08
7. 89

······
3.40

0.04
0.10
0.27
l.ll

1.19

0.38

1.38

0. 58

5.20
7. 87
9.75

13.74
8 .04
4.43
12.ll

3. 82
7.13
3.82
2.70

2.54
0.43
2. 85

25.30
23.47
20.85

...... ......
...... ...... ······ ...... ...... ...... ........ ······· ........ ...... ......

-3~ 3.68 3.28 2.43 2.08 0. 58
3.18

1.68
2.31
0.22
0.56

3.95

2 .86

3. 11

1.22

7~~
6.84

10.21

3-:85' "'1.46
5.72

2.00

21.86
24.76
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No. 5-Continued ..
AMOUNT OF WATER FALLING IN RAIN AND SNOW AT STATIONS IN THE NORTHWEST.

>.

Year.

:;~

>.

~

~

~

~

~

~

~

~

~
s
8

s

:u

~

s~

;:i~

~:~~

8.43

5.71

. .:

bD

8

c

s

~

·g. ~ . c:
:>.
CD
?,.
~
....
)S
<
~
~
~
~
ii5.
z> ~ ·2~ rJle <~ E:::.s ~~
----------- -----------------f.--------------------------Puget Sou·nd.

~:~:::::::::::: ·.:::::::::::

.. 8:52· ·1.47
4:83· ·6:7o·
·i:oo· ·o:ao· ·o:4o· ·o:2o · :::::: ·i:2o· ·~ :4o·
2.20 3.09 1.95 0.55 0.36 0.81 2.68 3.96

1851 ........................ 15.30
1852 ....................... 11.50
1853...... .. .............. 8.14
1854 .. ., .................... 8.69

Mean ............... 10.43
Fort Vancouver.

4.51

4.16

2.25

1.11

1.29

1.13

1.26

2.45

4.25

7.52

3.68

15.13

20.65

46.98

------------------------------------

1849 .................................... .
1850...... .... .... .... ..... . 6.66 2.60
1851.... .... .. .. ..... • ..... . 9.55 2.04
1852........................ 9.31 4. 77
1853........................ 9.30 4.21
1854 ............................... 2.83

Mean.................

.. s:oo · ·o:6o · ··8:74 · .. i5:97' ·a3:3i

3.02
3.93
7.24 1.72
9.66
20.70 39.32
5.43 5.12 3.34 0.12 0.82 0.93 1.78 1.02 3.72
6.17
8.84
8.58 3.53 10.91
25.77 tl8.79
3.24 2.62 1.57 2.08 3.09 3.03 1.19 4.99 6.93 18.41
4.42
6.27 7.30 30.33
15.80 59.70
7.57 ...... ~ ........................................................................................ ..

8.71

:l.29

·6:7o·
·o:4o· ·o:6o· ·a:s2' -'8:35' :::::::::::::::.::::::::: ..~:~~. "7:7o· :::::::::::::::::::::::::::
4.08 ...... .... .. ...... .... .. ...... .... .. ...... ...... . 7.93 .... . .. .... .. .... ... 19.52 ......

4.26 6.56 3.49 l. 77 .................. 1.55
7.37 l:l.37 14.31 l. 77
8.9'2
27.45 5~.45
2.47 1.72 2.30 0.90 0.30 0.39 2.00 3.66 11.57. 3.;.;!2
6.49 1.59 17.23
16.73 42.04
1.22 ........................................... ~ ............................................ ..

3.75

2.89

2.13

2.16

2.85

0.20

1.00

2.61

9.47

7.63

8.77

5.21

13.08

19.63

46.69

Dalles of Columbia.
1850 ............................................................. 0.10 ...... 0.09 0.91
1.1.4
0.19 ..... .. ..... • 2.14 ............. .
1851. • . • . .. . ... • .. • • • • .. .. • • 3.81 l. 70 1. 79 • ... . . • .... • .... • . .. .. .. .. .. . . .. .. . .
..
.. .. . ..
.. .. • • .. .. ..
1852 ............................................... .. ............................... o.25
1853.................. ...... 3.02 1.09 0.27 1.29 0.62 ...... 0.08 0.61 1.41 0.24
4.90
0.95
2.18 0.69
6.55
5.06 14.48
1854.... .... ................ 2.79 0.73 0.36 ........................................................................................ ..

Mean .................

~

Oregon City.

~~::::::::::::::::::::::::

1.17

0.81

1.29

0.62

=

0.09

2:75· "s:oi· ....... ::::::::::::: ..... :.: ..... .

"'0,31

0.75

0.47

~3.052.72

0.40

4.157":43

14.70

'ii:48' ::::::
:::::: :::::: :::::: :::::::::::::::::: :::::::::::: :::::::
.. ::~~.
::::::::::::::::::::::::::::
::::::
3.43 5.86 3 .13 4.58 0.40 ...... 1.90 1.96 4.58
4.09
7.70 13.57 2.30 10.63
24.38 50.88

1851. ................. . ..... 13.63

CIIAPTER XV.
Plan of Construction and Details of the Roads.-Esh·mate of Cost.- Use of Wagon road
in connexion w~·th Railroad.
I will now pass to the plan of construction and the estimate of the cost of the road.
The difficult points, those which are obstacles to reaching difficult points, and the portions
passing through a rich country, which will at once bring remunerative returns, should be located
and attached at once.
The rich, remunerative portions, are the country east from the Bois des Sioux and westward to
the crossing of the river Jacques; the valley of the l\'Iouse river; much of the country from Fort
Benton to the mouth of Milk river; the region of the Rocky mountains; a portion of th8 Spokane
country; the greater portion of the Columbia valley ; the region from the Columbia to the sound,
and from the sound back, near to the Cascades, and that from Seattle to the Columbia river. .
The difficult points are the passes of the Rocky and Cascade mountains-the former involving
a tunnel, the latter a tunnel by the Snoqualme, or a large quantity of rock-cutting of the Columbia; the rock-cutting on Clark's fork, and the heavy embankments and cutting in the Bitter Root
valley towards its junction with Clark's fork at Horse Plains, and the heavy sustaining walls of
the defile ending in Hell Gate.
Allusion has already been ma.de to a nearer route from the Bois des Sioux to the favorable
passes, by crossing the Missouri and the Yellowstone, as well as to a connexjon believed to be
practicable through the Black Hills with Council Bluffs.
For a route from Council Bluffs. to the Columbia valley and Puget sound, the road could be
operated on in four sections:
1. Council Bluffs to crossing of Yellowstone.
2. Crossing of Yellowstone to mouth of Snake.
3. Snake river to post on Columbia, and .to Puget sound.
4. Columbia valley, by the line of the Cowlitz, to Puget sound.
For a route from the head of navigation of the Mississippi and the Great Lakes, by the Bois
des Sioux, the crossing of the Missouri and the Yellowstone, the sections will be:
1. St. Paul and Lake Superior to Little Falls.
2. Little Falls to Bois des Sioux.
3. Bois des Sioux to crossing of Missouri.
4. Crossing of Missouri to crossing of Yellowstone.
5. Crossing of Yellowstone to mouth of Snake river.
6. Snake river to post on Columbia, and to Puget sound by Snoqualme Pass.
7. Columbia valley by the line of the Cowlitz to Puget sound.
The route explored by me north of the Missouri will have sections as follows :
1. St. Paul and Lake Superior to Little Falls.
2. Little Falls to Bois des Sioux.
3. Bois des Sioux to vicinity of Fort Union.
4. Fort Union to mouth of Milk river.
5. Mouth of Milk river to the vicinity of the Great Falls of the Missouri.
6. Vicinity of the Great Falls of the Missouri to mouth of Snake river.
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7. Snake river to post on the Columbia, and to Puget sound by the Snoqua1me Pass.
8. Columbia valley to Puget sound.
When the rail is laid from the mouth of Snake river to the Pend d'Oreille lake, and the rRil
pushed from the vicinity of the Great Falls of the Missouri to the tunnel of the Rocky mountains,
the intermediate portions can be divided into two sections: · 1st. From tunnel to Horse Plains.
2d. From Horse Plains to Pend d'Oreille lake, along the navigable waters of Clark'R fork.
It is also possible that the section from the Bois rles Sioux to the vicinity of Fort Union can be
thrown into two sections by a spur-road a little east of the vicinity of lVIouse River valley from
the Missouri.
Thus it will be seen t~at the route north of the Missouri lends itself to a rapid construction,
from the facility with which it can be thrown into sections, the largest being from the vicinity of
the Gre{it Falls to the mouth of the Snake, which, deducting the navigable waters of Clark's fork,
will b e - - - miles in length.
The longest section on the route of the Bois des Sioux, and the crossing of the Missouri and
Yellowstone and of the Council Bluffs, will be from the crossing of the Yellowstone to the mouth
of the Snake, or about
miles.
.
While the final location of the roaJ is being made, all the arrangements can be perfected to
operate with great energy simultaneously on the different sections. Suitable steamers should be
constructed fi)r the Missouri and Columbia, rails laid at the Cascades and the Dalles to connect
the several lines on the Columbia, and spur-roads built where necessary, as at lVIouse River valley,
at Fort Union, and Fort Benton.
It is probable the :Marias may be found navigable a sufficient distance (it is said to be navigable
fifty miles) to dispense with the spur-road at Fort Benton; and especially arrangements be made
on the upper :Miss.issippi, so that, partly by land and partly by water-carriage, the rails can at
once be transported to the Little Falls, and the road go both eastward and westward from the
Mississippi.
With these arrangements, all the sections can be operated on simultaneously; two sections along
their whole line, with the section along the Columbia river, ~nd most of that portion of the first
section included between St. Paul and Little Falls.
In connexion with the construction of the road, and as preliminary thereto, a good wagon road,
with substantial bridges across the streams, should be opened throughout the whole length and
on the line of the road, except where the route is along navigable waters.
Bends which grow cotton-wood might be planted on the sides of the road where fuel is wanting,
and water brought in aqueducts from the Coteau du Missouri towards the river Jacques, and
from a reservoir at the Grizzly Bear lake towards Milk river, for the supply of laborers and emigrants. The water, though occurring often, and in sufficient quantities for camping purposes,
would have 1o be transported several miles to portions of the laborers operating on the line,
and thus an aqueduct of logs would be the most economical and convenient method of supply.
Six hundred and forty acres of wood planted every twenty miles, will, in fifteen years, yield
fuel enough for the use of the engines doing a large business on the road.
In order to open a communication as rapidly as possible, temporary arrangements may be made
for the rail in advance of the permanent structure. It is of great consequence to reach points
of supply, as wood, stone, material for blasting, and to make use of the rails for moving them
when they are required. Zigzags, and inclined planes, and detours, may be used over the Rocky
and a~cade mountains whilst the tunnels are being completed. Every exertion should be made
t give such direction to the work as shall ena le the road to build the road. The question of
timel~ pr par ti n f p t buildings is well under tood, and needs simply to be mention d.
It 1 c tlm( te that all wing two years for reconnai sancc, location, and making the necessary
~rran(Y m n . a~ con tructin . pur-ro
, e tablishing the line of teamers, erecting depot buildtniY an m ·mg th c nlra ·t , an actually g tin(Y the la orcrs established on the line of the road,
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a first-class road of the broad gauge, with substantial bridges, could be construct~d in five years,
with the single exception of the tunpe] through the Snoqualme Pass, should the long one be
adopted, and that for this tunnel an additional year would be required.
It wal be necessary to wait till the road is located throughout its whole extent before commencing operations on the various lines. For the portion east of the Bois des Sioux, with a vigorous and well-directed party, the road can be located in a portion of one season, and the
whole line east of the Mississippi, and some une hundred miles west, be actually finished, and
the cars in operation, before the difficult interior sections are well entered on. Rails can IJe laid
at nearly the rate of one mile per day, and tbe grading and bridge structures over the crossing
of the Mississippi at the Little Falls are comparatively easy and unimportant.
I am of opinion, that in two years after vigorously commencing operations~ a communieation
can be made between the Columbia valley and Pugct sound, and that the rail can be laid from
the post on the Columbia to the Pend d'Oreille lake, and a new section, the third year, opened
from the Horse Plains; and that the vigorous prosecution of all the Sf!Ctions for three years would
enable the cars to be put in motion from the Mississippi to the tunnel of the Rocky mountains,
and from the post on the Columbia to some distance beyond Horse Plain.
This consideration gives importance to the Jacko ro.ute, which is shorter and has less difficult
work than the Bitter Root route. Assuming the J ocko route as a basis, the line could be extended
the third year~ reliable arrangements having been made to throw laborers ahead and accommodate them on different points, to the crossing of Clark's fork, by the J ocko route.
Thus, allowing two years for locating, in three years a thorough communication could be
established, except for the link extending from the Rocky mountain tunnel to the crossing of
Clark's fork, a distam:e of about one hundred and fifty miles.
The wagon road, already adverted to as indispensable along the whole line, should, the third
year, be constructed into a first-class stage road, and the fourth year, with the aid of stagecoaches moving one hundred miles a day, (perfectly practicable with good roads, relays of horses
every ten miles, and the supplies of forage which the beautiful valleys of the· St. Mary's alone
can furnish,) a thorough communication can be established by which passengers from New York
can reach the valley of the Columbia in nine and San Francisco in twelve days. In two more
years the whole line will be opened for the rail. If a practicable route can be got through the
Cascades with the short tunnel, the trunk line to Puget sound will be opened at the same
time. If with the long tunnel one year more will be required.
It mm t be observed, as regards these two tunnels, they each can be operated upon in nearly
Cflual sections ; and that, as regards time, the principal difference will be the greater length of
that shaft of the long tunnel, which must be sunk before the sections are operated on.
In estimating the cost of the road, I have, from the Bois des Sioux to the Rocky mountains,
added twenty-five per cent. to the cost at eastern prices, and thence to the Pacific forty per
cent. This will be an ample allowance for the increased price of labor and of the transportation
of supplies.
The following details of construction are the basis of the estimate : Tunnels to be made for
a double track, and have a cross section of .- - . The gauge (•f the road to be six feet. The
road-bed to be elevated four feet east of the Rocky mountains and three feet west of the mountains, and the work in all respects to be of the most substantial character. The weight of rail
to be seventy pounds to the yard. The bridging and culverts to be of stone or durable timber.
From St. Paul to the Bois des Sioux :
This passes essentially through a prairie and well-wooded country, with no expensive bridging
or culvert masonry, or heavy excavations and embankments. This portion, making allowance
for the broad gauge and increased care in road- beds, will not cost more than existing roads in
Illinois and Wisconsin.
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ESTIMATE.

240 miles, ::lt $25,000 per mile ...... __ ._ ............ ---...................

$6,000,000

From the Bois des Sioux to the crossing of Milk river, a prairie region, the Coteau du
Missouri having to be surmounted, and some care in the .Milk River valley to guard against
freshets, and in providing for culverts and bridges :
712 miles, at $40,000 per mile .....• _. _.. _... . • • . . . . . . . . . . . . . . . . . . . . . . . . . . $28,480,000
From the crossing of 1-"lilk river to the Snake, (point where the roads down the Columbia and
to the Snoqualme Pass fork,) a distance offive hundred and fourte·en miles, about one hundred
and fifty miles will involve heavy side-cutting, much of it in rock. The remainder will pass
over an essentially prairie region, though at times a rolling prairie. This estimate is for the
line of Lewis and Clark's Pass, the Jocko and. Clark's .Fork rivers. Even in the mountain
and wooded region, from the entrance to the Mountain Pass to the crossing of the Spokane, a
distance of three hundred and fifty miles, more than two hundred and fifty miles is along prairie
or regular river intervale, and less than one hundred miles is on side-hills.
For the difficult work, I estimate 150 miles, at $100,000 per mile . . . . . . . . . . . . . • $15,000,000
Remaining work, 364 mile.:;, at $45,000 per mile ............•...•••.... _. . . . .
16,380,000
Tunnel at Lewis and Clark's Pass, (round numbers,) 13,675 feet, at $120 per
lineal foot ....•...........•.......................•.... _..... . . . . . . •
1,650,000
Total ............... __ ... _................ __ ........•.... . ~ .... .

33,035,000

From the point of forking of the two roads, to Se:attle and Snoqualme Pass, the distance is two
hundred and forty miles, which may be subdivided as follows:
Work comparatively light from the Snake to the vicinity of Lake Kitchelus, and from the
Snoqualme Falls to Seattle.
193 miles, at $45,000 per mile ...........•.......•...••.•...........••..••
$8,685,000
4,000,000 .
Intermediate work, excepting line oftunnel 40 miles, at $100,000 per mile .....•
Short tunnel, 4,000 yards, at $375 per yard (round numbers) ................. .
1,500,000
Long tunnel, 11,840 yards, about $420 per yard .....•.•...•..•.•.. ___ ••....
5,000,000
St. Paul to Bois des Sioux, 240 miles .........•.•..•......•.... .: •. .: .•••...•
6,000,000
Bois des Sioux to crossing of Milk river, 712 miles ............................ .
28,480,000
Crossing of Milk river to crossing of Columbia, 706 miles ...........••..••...•
41,661,000
Crossing of Columbia to Seattle, on Puget sound, 240 miles ...... _•••..•.•...•
17,685,000
1

COST OF SPUR-ROADS, RESERVOIRS, AND STEAMERS ON THE COLUMBIA AND MISSOURI RIVERS.

Spur-road to St. Paul •..........•.....•..•.•......•.•.......••.•..•••••
Spur-roaJ to Fort Union, and depots ........... _......•.••...............•.
Reservoirs, ague ducts, and growth of wood ..•.••..•.••........ . .••.......•
Spur-road to Fort Benton ............•••.•...........••••..•.•...........
Reservoir and aqueducts, Grizzly Bear lake .....•....••.......•..•...•....•
Steamers and depots on the Missouri .........................•.....•..•.••
Steamers and depots on the C~lumbia ........................... __ ••.... _••

$250,000
1,000,000
2,000,000
1,000,000
1,000,000
2,000,000
1,000,000
8,250,000
- - -- -

DEPOTS AND PERMANE N T FIXTURES.

ep t t t. P aul .•................................ _............. _.... .
p t at ittle alls an c nnexiun with L ake ~ uperi r ..................... _
ot. at gen r l plateau of the >is des i ux .. _.............••. _...... _.. .
p in th icinity of ort m n .••.... _ ............ . ..•.•.• _.•• _ ..•... _

$200,000
150,000
150,000
200,000

ESTIMATE OF COST OF ROAD.

Depot in the vicinity of Great Falls of .Missouri .........•.•.•••.•.....•••••.•
Depot in St. Mary's valley ......... - .. --. -- •. -- ......• - ~ .. -- .•... -- ..... .
Depot near crossing of the Columbia.-·- ...•. - .... -.- .. - ...... ~ ...........•
Depot at Puget souncl, with permanent work~ for a large travel ...............•
Intermediate stations, with equipments for wood and water conduits and connexion.s with aqueduct ..... -.---- •• -------.:.- ••.• --.-- .. - ........•... _.•
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$200,000
60,000
60,000
1,000,000
1,000,000
3~000,000

A detour by Cadotte's Pass would increase the distance some two or three miles, and the
tunnel about two miles ; the increased cost would be one and a half millions.
The line of the Bitter Root would add to the expense as follows :
Increased length of line, all in difficult country, seven miles, at $100,000 per mile.
$700,000
The line from the forking of the two routes to Vancouver ·would cost as follows:
From the forking of the routes to the Dalles, 133 miles, at $60,000 per mile ... _..
From the Dalles to the plain near Vancouver, 90 miles, at $120,000 per mile ... _
Add for depot buildings at head of navigation of the Columbia, depots looking
to a connexion with the Willamette and intermediate depots. . . . . . . . • . . . . . . . •

$6,660,000
10,800,000
260,000

Total cost to Vancouver, 223 miles ..•...... _. __ ... _..•..•• _......
From the plain, near Vancouver, to Seattle, on Puget sound, 172 miles, at $40,000
per mile ...... _........ _____ •••• _ . ___ • __________ ....• - ...• ___ . _. ___ •
Add for intermediate depots .. __ •.•.•.•••.• __ ..•...•••..... _ . _.....•. _. . . •

17,700,000

Total cost to Seattle, 396 miles .•••••.••. _•...•••••• _. _... . • • • . . •

24,730,000

6,880,000
150,000

GENERAL RECAPITULATION.

Cost of road to Seattle' by the Snoqualme Pass, using the long tunnel, 1,890 miles .
Cost of road to Seattle by the Columbia valley and the Cowlitz river, 2,046
miles ••••••.•••.........•... _._ ••• ___ .•. __ •.•.. ____ .•••••...••.. _..
Cost of road to Vancouver, 1,873 miles ...• _•••••... _.•.•••...• __ .•••..... _
Entire system, St. Paul to the Columbia, with branches down the Columbia and
across the Cascades, and a connexion from Seattle direct to the Columbia river,
2,286 miles, at a cost of. ••••••••••••..•..•·. • • • • • • • • • • • • • . • . . • • • . • • . . • •
To above add for engineering and contingencies •••••••••••.•• _••••••• ~......

19/

$105,076,000
112,121,000
106,091,000

129,806,000
6,000,000

CHAPTER XVI.
Governmenta~.

Aid in

connex~·on

with the Construction of the Road.-Indians on the
Route. .

Incidental aids to the construction of the road.-Government aid to be given to all through roads
in grants of alternate sections of land, with the usual restrictions. The road should not, however, be a government road, maintained and managed by the geueral government. It will only
entail great expenJiture, lead to delay, and call into exercise a power deemed by many to be
unconstitutional. The road to be built by private enterprise; the business capacity, great skill
developed in capitalists, engineers and contractors, by our railroad experience, availed of, and the
whole operation to be pushed with vigor; Irish laborers in the eastern portion, laborers from the
SandwiGh Islands and China in the western; railroad iron to be brought to the road by the connexion with Lake Superior; every effort made to promote settlement on the road, to furnish supplies, and cause _a way-travel to spring up.
'_The cost of the road will be greatly diminished by grants of land being availed of to encourage co1oni.zation, and the methods adopted by the contractors to maintain the working force and
procure supplies. The supplies of meat for all the laborers on the line east of the mountains,
. except for the portion east of the Bois des Sioux, will be furnished from the plains. The inexhaustible herds of buffalo will supply amply the whole force till the road is completed. The
R ed river hunters, two thousand men, five thousand men, women, and children, and eighteen
hundred carts, range from the Mouse River valley to the Red river of the North, and each year
in June and July, and again in October and November, carry off to the settlements at Pembina,
and in English territory, at least 2,500,000 pounds of buffalo meat, dried, or in the shape of
pemrcan. These people are simpla-hearted, honest, and industrious, and would make good
citizens. They are well affected towards the American government; would, if the furnishing of
the meat were intrusted to them, settle on our soil; and they could with ease, for many years,
supply a much larger amount of meat, and at very moderate rates. The Indif!nS of western
1\Iinnesota, the Gros Ventres, and the Blackfe.et, would also supply considerable quantities.
The laborers with their families should be induced to settle on the line of the road; and the company, in the disposition of their grants, should give to them and to settlers small lots contiguous
to tho~e reserved by government, which would thus be in demand, and could be sold at an early
period at remunerative rates. Soon population would increase, a thoroughfare be opened, and
the company's reserved lots could be disposed of to settlers at a considerable advance. I would
recommend that the working force, once on the line of the road, be kept there with their families
throughout the year, anJ thus, by a course similar to the above, be induced to settle. This
course once carried out, laborers "\Yould offer for the work in suitable numbers, and, on the com~
p1etion of the road, there wou] d be flouri bing settlements on the entire line.
But in an incidental way, under the aGknowledged sphere of action of the general government,
aid can be furni ~ hed these road '"',
s preliminary to the su dect of governmental action, the fi)llowing observations are submitted
in reference to the Indian tribes on the route of the exploration :
The Indians on the line of the route are the Chippewas, vVinnebagoes, Sioux, Assiniboins,
J
c;,
'ro • ntre~ 1ooc
ieaans, .:>lackfeet and Crows· ancl we t of the mountains, the

INOIANS ON THE ROUT&

147

Flatheads, Kootenaies, Pend d'Oreilles, Cmur d'Alenes, Spokanes, Nez Perces, Peluses, Cay-Uses,
'Vallah-Wallahs, Dalles, Cascades, Klikitats, Yakimas, Pisquouse, Okinakanes, Colvilles, and
some forty tribes west of tile Cascade mountains. The only white inhabitants are the traders
and employes of the Fur Companies, licensed traders in the unorganized portion of the Territory.
East of the Cascades, the employes of the Hudson's Bay Company, and the Red river halfbreeds living near the boundary line and near Red river, a portion in American and a portion in
English territory.
During the whole course of the exploration the Indians were uniformly friendly, and not a
single difficulty in all these extended operations occur~ed. They were met in council throughout
the route, and presents were given to them, with kind words from the Great Father. Our intercourse with the several tribes of the Blackfeet nation was especially of the most cordial character,
and for the last ten years have the traders of the Fur Company gone alone into their camps with
large quantities of goods in entire safety. These Blackfeet may be considered the Arabs of the
North. They having the adventurous spirit of that ancient people, make long journeys in quest
of spoils or scalps~ and extend their depredp.tions to Snal\e river, to· the emigrant trail, and to
New Mexico. Bringing a portion of them into council at Fort Benton, they promised, individually, to cease sending their war panies against other tribes, and to respect a11 w bites travelling
through their country, and to use their influence to induce the whole nation to do likewise.
This promise has been respected, and the chiefs present at the council have used their utmost
influence to dissuade thei.r young men from going to war. Yet for many years there have not
been so many in the tribe, many alleging that this year will be, their last opportunity to steal
horses and they must make the most of it. Should a council be held at or near Fort Benton
f<>r a general pacification of the Indian tribes on both sides of the Rocky mountains, not included
in existing arrangements, I am sa6sfied that, with the support ot the military force, it will, in
connexion with subsequent measures, tend to redaim them and make of them useful members
of the State. In the interviews which 1\'Ir. Doty, in charge of the meteorological post at Fort
Benton, has had with them at their camps in the vicinity of that place, it will be seen they are
exceedingly pleased both with the council and the idea of a farm. The improvement which
has already taken place in their general character is the guarantee of continued improvement.
I concur in the views of Mr. Doty, given in the Indian portion of this report, to which I
will call your particular attention. At this moment it is certain a man can go about throughout
their territory without molestation, except in the contingency of being mistaken at night for an
Indian.
The report of Lieutenant 1\..fullan will be found full of interest in reference to the honest and
brave Indians immediately west of the Rocky mountains, and I cannot but respond to aU the
warmth and energy of his appeal to the government for their protection. Not doubting that a
council will be held, they bear in patience every injury; and the return of three horses belonging
to Mr. Doty's train, taken by mistake in reprisals for horses stolen by the Blackfeet, by the
Pend d'Oreille chief and five men, I look upon as an act of heroism. They travelled five days
through Blackfeet war parties, and delivered them up at Fort Benton, asking no reward, and
expressing much sorrow and shame at the act; and this was done by the unanimous vote of the
whole tribe in council. Nearly all the Indians east of the Cascades are sincere Christians,
mostly Catholics; but the Spokanes and a part of the Nez Perces are Protestants. The interesting report of lVIr. Gibbs to Captain McClellan, in charge of the exploration and survey of the
Cascades, will, in connexion with the reperts of Dr. Suckley, Lieutenant Mullan, and Mr. Doty,
give a good general view of the Indians on the route from the Blackfeet nation to the Pacific.
It may be remarked, however, that the exploration has had extraordinary facilities for collecting
information in relation to the Indian tribes~ and has enabled me to come to conclusions in reference to the general policy that should be purimed towards them. The mountain Indians differ
entirely in their character and habits from those of the streams and the shores of the oeean.
1
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The latter sub ist on fish and berries, raising some potatoes, but owning few horses or cattle.
Th y are deba eel in character, and are rapidly reducing in numbers in consequence of their
vices and their penury. The mountain Indians, including all east of the Cascades except those
of the lower Columbia, own .horses and cattle, have small crops of wheat, as well as potatoes,
are moral in their habits-polygamy having been abandoned by a majority of the tribes-and
for subsistence depend in part upon the chase, resorting to the plains east of the Missouri for the
meat of the buffalo. Large numbers of them are expert bunters, particularly tbe Flatheads, Nez
Perces, Cceur d' Alenes, Pend d'Oreilles, and Spokanes. Nearly all the country, indeed, east of
the Cascades, is a good grazing country, and most of it is well adapted to agriculture. ·l\Iy own
personal observations were quite considerable in this respect, including the country occupied by
the Flatheads, C ceur d' Alenes, Spokanes, and the country thence to Colville, and that occupied
by the Wallah-Wallahs. Actual settlers invariably speak well of the country occupied by
them-the St. 1\'Iary's, Colville, Spokane, Wallab-Wallah valleys, and the region near the valleys
of the Yakima and its tributaries. The desire of the Nez Perces and Spokanes for a grist-mill
in their territories, towards which each family has offered to contribute a horse, is the most
significant exemplification of their desire to till the soil. Some of the same Indians east of the
Cascades are very poor, especially the Kootenaies; and the project of introducing salmon into
the upper Columbia by blasting a race-way, suggested by Dr. Suckley, is worthy of special attehtion. The Pend d'Oreilles and Cceur d' Alenes subsist much upon deer, the form er taking in one
hunt, in the winter of 1852-'3, eight hundred, and the latter four hundred and fifLy. The straits
to which these Indians will be reduced in two years, by the entire disappearance of game, is
referred to by Dr. Suckley, and measures ought not to be put off to provide for them. Several
of these tribes are rich in horses and cattle, and are famous for their rapid movements. A
Blackfoot brave, "the w bite man's hare," told me, on the Big ]Huddy river, that he stole the
first Flathead horse he came across-it was sure to be a good one. They own still many good
horses, though their number and quality have been reduced in consequence of their losses. The
Nez Perces are rich, both in horses and in cattle; ancf the hospitable reception they extended to
the members of the exploration passing through their country, taking care of a man lost from
Lieutenant l\facfeely's party, binding up his wounds, and giving him the means of reaching the
nearest settler, Mr. Craig, and receiving into their lodges for some days the members of Mr.
Tinkham's party, after their arduous winter examination of the snows of the Bitter Root, show
that they are still the good Indians of the time of Lewis and Clark.
The Assiniboins, east of the Blackfoot nation, bave been steadily improving in character since
the treaty of Laramie, and now sustain an excellent reputation; they previously were considered
incorrigible thieves. lHy express to Fort Union were hospitably entertained by them, provided
with a lodge, their horses, saddles, and other heavy articles placed in safe hands; but they were
advised to look after their smaller things, as the little children might not be able to keep their
hands off th em.
I met the Assiniboins in council at a large camp about one hundred and fifteen miles east
of Fort Union, and received the strongest assurance·s of their friendly disposition. Th ey complained of their hunting-ground being restrictec.l by the Red river half-breeds, against whom they
asked the protection of the government ; and that, in consequence, they found difficulty in getting
game for their sub istence through the entire year. The Assiniboins range from the .Mouse
l iv r valley to the Big ~ Iuddy river, or probably to the mouth of 1\Iilk river.
The Re river half-breeds range in the country from east of the Red river to the 1\'Iouse River
vall y, and goino- in large parties, they severely restrict the means of subsistence of the Asiniboins an<l the ~ioux . They are generally accompanied by small numbers of friendly
rce~ and occa::ionally an As~ i'liboin. They were met on the large
Indian -- hipp ;va'
nd f the 'hay .,nne I i · r, that ri ~ ·s south of the Iiniwalmn lake, between the l\Iouse
tv r ~nd tl1 • - - -
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A third party was also on the plains. They are a simple-minded, honest, and industrious
population. They are attended by the priests and ministers of religion, and make it a principle
to rest on the Sabbath. Their attention to their religious duties on these plains is one of the
most striking characteristics of this primit_ive population. They make two hunts each year,
leaving a por1ion of their numbers at home to take care of their houses and farms: once from the
middle of June to the middle of August, when they make pemican, and dry meat, and prepare
the skin of the buffi1lo for lodges and moccasins; and again from the middle of September to the
middle of November, when, besides the pemican and dried meat, the skin is dried into robes.
I estimate that four months each year two thousand hunters, three thousand women and children, and eighteen hundred carts are on the plains; and estimating the load of a cart at eight
hundred pounds, and allowing three hundred carts for luggage, that twelve ·hundred tons of meat,
skins, and furs, is their product of the chase.
I had very free intercourse with the governors and prominent men of both bands, who expressed a strong attachment to the American government, and a great desire to settle permanently on American soil. I am satisfied they would make good citizens. I have collected a
large amount of valuable informa6on in reference to their history, modes of life, and with 1l1ustrations by the artist, which will appear in the elaborate report.
The Indians referred to by l\fr. Gibbs, in his report, as the· Upper Pend d'Oreilles, have been
formed at a comparatively recent period under Ambrose as their chief, and are known as the ·
Kalispel or Kalispelms. They consist of a number of wandering families, composed of Spolmnes, Kalispelms proper, and Flatheads, who, having intermarried, have formed a habit of
sojourning in the general vicinity of the Horse and Camash plains, on Clark's fork, during their
annual migrations to and from the buffalo hunting grounds. They have about forty lodges, numbering some two hundred and eighty inhabitants.
The Kalispe1ms proper, Pend d'Oreilles, have Victor for their chief, and have sixty lodges, or
about four hundred and twenty inhabitants. This estimate is lower than that of Mr. Gibbs, but
may be relied on. For much valuable information in reference to these Indian~, and the Catholic
mission established among them, I will refer you to Doctor Suckley's report.
The Cceur d'Alene Indians are under-estimated .by all the author:ties. They have some
seventy lodges, and number about five hundred inhabitants. They are much indebted to the
good fathers for making considerable progress in agriculture. They have abandoned polygnmy,
have been taught the rudiments of Christianity, and are greatly improved in their morals, and in
the comforts of life. It is indeed extraordinary what the fathers have done at the Cceur d'Alene
m1sswn. It is on the Cceur d'Alene river, about thirty miles from the base of the mountains, and
some
miles above the Cceur d'Alene lake. They have a splendiJ church, nearly finished,
by the labor of tbe fathers, laymen, and Indians, a large barn, a horse-mill for flour, a small range
of buildings for the accommodation of the priests and laymen, a store-room, a milk or dairy room,
a cook-room, and good arrangements for their pigs and cattle. They are putting up a new range
of quarters, and the Indians have some twelve comfortable log-cabins. The church was designed
by the superior of the mission, Pere Avili, a man of skill as an architect, and undoubtedly, judging from his well-thumbed books, of various accomplishments. Pere Gazzoli showed me his
several designs for the altar, all of them characterized by good taste and harmony of proportion.
The church, as a specimen of architecture, would do credit to any one, and has been faithfully
sketched by our artist, Mr. Stanley. The massive timbers supporting the altar were from larch
trees five feet in diameter, and were raised to their place by the Indians, with the aid simply of a
pulley and rope.
They have a large cultivated field of some two hundred acres, and a prairie of from two to
three thousand acres. They own a hundred pigs, eight yoke of oxen, twenty cows, and a
liberal proportion of horses, mules, and young animals.
The Indians have learned to plough, sow, till the soil generally, milk cows, (with both hands,)
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and do all the duties incident to a farm. They are, some of them, expert wood-cutters; and I
saw at work, get6ng in the harvest, some thirty or forty Indians. They are thinking of cutting
out a good trail to the St. 1.\lary's valley, over the Creur d'Alene mountains, on the route passed
over by me. They need agricultural implements and seeds.
The country, generally, on both sides of the Creur d'Alene river and lake, is rolling and
beautiful. It is interspersed with many small prairies, all affording excellent grazing, and most
of them adapted to crops. The rolling country could be easily cleared, and would yield excellent wheat and vegetables. I have no question that all the country from the falls of the Creur
d'Alene to the lower end of the Pend d'Oreille lake, and from the mission for some distance
above the lake, a reg1on of three or four thousand square miles, is adapted to grazing and culture.
A small portion will be overflowed by the melting of the mountain snows, and another portion
will be occupied by mountain spurs or isolated peaks, capable simply of furnishing timber and fuel.
The fathers · state that a better site for the mission is furnished by a river flowing from the
southeast into the western end of the Creur d'Alene lake, and called by them the St. Joseph's
river. It is .said to be larger tban the Creur d'Alene river, to have many prairies along its banks,
and that the country generally abounds in wood, grass, and ·water.
The Peluse number 100 lodges and about 500 people, and are in three bands: One at the
mouth of the Peluse river, of forty lodges, under Que-lap-tip, head cbief, and .Stow-yalt-se,
second chief; the second band, of twelve lodges, under So-ie, on the north bank of Snake river,
thirty miles below the mouth of the Peluse; and the third band at the mouth of Snake river, of
fifty lodges, under Til-ka-icks.
The Flatheads number about sixty lodges, but many of them are only inhabited by old women
and their daughters. The tribe has been almost exterminated by the Blackfeet, and the mass
of the nation consist of Pend d'Oreilles. Spokanes, Nez Perces, and Iroquois. I estimated their
number at 360. Their country is admirably adapted to grazing; they own many cattle, which
they corral at night; have at their village sixteen log-houses, and many have ~mall patches of
wheat and vegetables. Much greater advances would have been made by them in agriculture,
had it not been for their entire insecurity from the incursions of the Blackfeet, and for the great
9iminution of their able-bodied men. Even Victor, during the last season, cached the remnant
of his tribe, and a fine band of horses reserved for the winter hunt, while the bulk of his tribe
were on the :Missouri plains. At a council held at Fort Owen the Flatheads pointed out to me
six or seven orphan boys whose fathers had been, within two or three years, killed by the Blackfeet.
In a general meeting of the tribe, held by Lieutenant Mullan, they expressed a strong desire
that an agent should live among them, that they should be furnished with agricultural tools, and
that they shoulc.l be protected against the Blackfeet.
The necessity of an agent is very apparent. The agency should be established near Hell Gate.
The St. :1_\Jfary's valley is not simply the home of the Flatheads; it is the thoroughfare of all
the Indians of Washington who hunt the buffalo on the .Missouri plains.
Lieutenant 1\tiullan's reports of November 18, 1853, December 14, 1863, and January 26,
1854, are referred to for more full information. The report of Dr. Suckley will also be founJ. to
contain much valuable information in regard to these interesting Indians.
The Nez Perces were met on the plains between the Muscle Shell and Yellowstone by Lieutenant Mullan, by my elf at the t. :Mary's village, by myself on the C ur d'Alene trail, and
by Lieut nant Donelson on that by Clark's fork, in October, on their way to the plains of the
Ii. ouri by Ir. Tiukharn on his r turn from Fort Benton in November, and again by him in
th ; 1r own coun ry on th Koo"kooskia riv r in December. They are on excellent terms with
the "lathead ,
;ur ' 1ene--, pokane~, Pen d r illes, and the.other Indians of the Territory;
tra · l an hunt oo h r and are more or le..,s intermarried with them. Th y undoubtedly live in
ar··hatdit
tr.; .
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The!e should be an agency established among the Blackfeet near the falls of the lVIissouri, and,
besides, one among the Flatheads in the St. :Mary's valley; one on the Spokane plain, for the
Indians between the Cascades and Bitter Root mountains; one for the Indians on Puget sound, and
an agency or sub-agency (I recommend the former) among the Nez Perces, and also among the
Indians on the lower Columbia. Laws should be passed for the extinguishment of the Indian
title, and placing the Indians in reservations. It can be done now without difficulty, and should
be done before settlements are further advanced. In connexion with each agency there should
be one or more farms.
All these subjects will be treated more fully in my final report, and will also be reported on
to the proper departments.
Excluding the Indians in the Territory of Minnesota, the Indians on the general line of the
route may be estimated as follows:
EAST OF THE ROCKY MOUNTAINS-BLACKFEET NATION.

Gros V entres ...........••.•....••.·.••••..........•.•••
Bloods ...•..••....••••..........•...•.•.•.•.... ~ ......
Piegans ...........•••••••...... - .•..... - - .... ·- ....• - •
Blackfeet ................................. - . - .... - - - -.. - Assiniboins, Crees, &c ................................... .

Lodges.

Warriors.

Total No.

360
350
350
250
400

900
875
875
625
1,000

2,520
2,450
2,450
1,750
2,800

1,710

4,275

11,970

60

350
400
280
420
500
600
1,700
500
120
300
200
36
300
600
550
500

WEST OF THE ROCKY MOUNTAINS.

Flatheads ......................... - ...•....•........ -..•
Kooten aies and Flatheads ....................................... ..
Pend d'Oreilles of Upper Lake ...•.......• ,. . • .. • ...••.•.•
Pend d'Oreilles of Lower Lake •••....•..•.••••••..••.•••
Cceur d' Alenes ...•.......• - - ........................ - - ..
Spokanes ...•.•....•.....•.. _•• ___ .......... _•. _...... ..
Nez Perces .......• _• __ •.. _.. _.... __ . _ •• __ ............ ..
Pel uses .... _..•....•....•...••............. ; ......... .
Cayuses ..•• _........................................ ..
W allah-W aHahs .................................. - .....• - ..
Dalles band ............................................... ..
Cascades . . . . . . . . . . . . . . . ..... _... _ .................... .
Kliki tats ........................ _.. _.......................... ..
Yakimas ....................................................... ..
Pisquouse and Okinakanes ................................. .
Shwoi-el-pi, or Colville ................................ :- ..... ..

40
60
70

7,356
WEST OF THE CASCADES.

Indians on the Columbia river. ... ·: ... _ .• " ............... ..
Coast from mouth of Columbia to entrance of Straits de Fuca .•
Straits de Fuca ...................................... , ........ ..
West shore, Puget sound .................................... .
Ni squally .•.. _..• _.... '......... _.
Islands and east shore of sound .......................... .
w .............................. .

656
950
920
635
209
4,189
6,903
26,885
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The numbers of the four tribes of the Blackfeet nation are taken from Mr. Doty's enumeration. It is less than that of lVIr. Stanley, who visited the Piegans in September last, and whose
estimate of the Piegans, Bloods, and Blackfeet, was, 1,330 lodges and 13,300 souls; and it is
likewise less than my enumeration, derived from consulting all reliable sources of information
jn the upper Missouri, and which made the four tribes of the Gras Ventres, Bloods, Piegc:ms, and
Blackfeet, amount to 14,400, or 5,230 more than the estimate of lVIr. Doty. J\Ir. Doty has, however, had the opportunity of making an actual count of more than half these Indians, and his
estimate cannot be far from the mark. The Assiniboins and Crees are an estimate.
It is with great satisfaction I submit the interesting reports of Mr. Gibbs, Lieutenant Mullan,
and Mr. Doty, in regard to Indian matters, for they show the great interest taken in this subject
by the officers of the I exploration; the thorough manner in . which our Indian relations have been
jnvestigated; and they conclusively rebut any presumption prejudicial to the route as a practicable
route for a railroad, growing out of any supposed hostilities on the part of the Indian tribes. I
do not consider that a preliminary report furnishes the appropriate occasion to go into any examination of questions of Indian policy, or details of Indian administration, further than the general
views which I have already presented. I have thought it best, however, to submit the reports
as they are, in order to bring them at once before the public, in view of their connexion with
the great object of the exploration, viz: determining the whole question by route, grades, ·snows,
obstructions from Indians, reserving the full experience of my own views, in matters purely administrative, to my reports to the Indian Bureau. The settlement of Indian matters in the Territory
in the region east of the mountains has become urgent.
The attention of settlers has already been called to many pieasant valleys, both east and west
of the Rocky mountains, and between the Cascades and the Bitter Root mountains. I am
satisfied a portion of the emigration to Washington and Oregon will, after this year, be by the
passes explored under my direction. A good connexion undoubtedly exists between these
passes and the Platte, which will not only furnish a good route, but a short one.
The route, after the first wagons have passed over, will indeed be better; grass and wood more
abundant, and water better ; distance less.

CHAPTER XVII.
EstabUshment of Mil1."tary Posts.-Extinguishment of Indian Title.-Encouragement to be
given to Settlements.- Wagon roads.
1. Establishment qf military posts.-Two posts should be established-one at the plateau of the
Bois des Sioux, the other at Fort Benton. These posts should consist of one strong battalion
(half regiment) of mounted men, with a battery of horse artillery and one of mountain howitzers,
and be in strength sufficient to send movable columns in case of an Indian disturbance. In connexion whh these posts, inducements should be held out to the Red river half-breeds to settle on
the Red river of the North, in American territory. They now live near the line, partly in American and partly in English territory.
The central position, geographically, of the Bois des Sioux, and its being a remarkable key to
all the railroad routes in Minnesota, has been already shown. As a military position, it is quite
central to many Indian tribes, as the Chippewas, Sioux, Winnebagoes, Assiniboins, and Crees.
As a necessary precaution, the Red river half-breeds always move in large bands; a corral is '
made at night with their carts, and guard is kept, and the animals carefully enclosed at night.
It is not doubted that the presence of a military post at that place would remove every hostile
view on the part of the Indians, and with prudence, and a small distribution of presents, the
Indians could be induced to bring the fruits of the chase to the furtherance of the support of the
post, and of building the road.
Fort Benton, near the probable head of navigation of the Missouri, is central to the several
tribes of the Blackfeet nation, to the Crows and the tribes west of the mountains, and within easy
reach of the several practicable crossings of the Rocky mountains. A post could be readily
selected having the necessary requisites of good water, grass, and land for tillage.
There would be no special necessity of a post west of the mountains, in consequence of the
docility and the honesty of the Indians. Efficient and upright Indian agents will be able to see
that their rights are respected, and that they regard the progress of the work without suspicion
or alarm. This leads to the consideration of2. The extinguishment of the Indian titte-at least on the line of the road, and for the fertile
valleys and regions in connexion with it.
In Minnesota, the Indian title should be extinguished entirely in the vicinity of and east of the
Bois des Sioux, from south of the Minnesota to above Little Falls, on the Red river of the North;
the whole of the Mouse River valley; the valley of :Milk river, till left by the road; the region
immediately east of thP- mountains, from the sources of the Teton to the forks of the :Missouri;
the whole of the St. Mary's and the Flathead valleys, except a small reservation for the Flathead
Indians; and, generally speaking, all the Indians west of the mountains, both in Washington
and Oregon, should be placed in reservation, and the country opened to settlement. With
prudence, judgment, and the display of a small military force, no difficulty will be experienced
in accomplishing these arrangements, so essential to the construction of the road.
3. Encouragement should be git'en to settlements-geographical explorations be followed by land
surveys. It is not doubted that, with an energetic land system, not only would a great proportion of the laborers employed in the construction settle on the line of the road, but that the adjacent valleys, and even distant lateral connections, though separated by considerable mountain
20/
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spurs, would be filled up. Thus the valleys north of the Flathead lake, that leading to Colville,
and many in the Nez Perces and Cmur d'Alene country, would smile with cottages and yield the
products of the spil.
The grass and water on the whole route may be considered excellent, especially i_n the Rocky
mountain region.
4. Wagon roads.-Independent of the railroad, it is recommended that wagon roads be opened
immediately connecting the Mississippi with Puget sound and the Columbia river by the northern passes. In the appendix, H 27 to H 34, are given itineraries of routes from St. Paul to
Fort Union; from Fort Union to Fort Benton-first, by the Milk river, and second, by the route
between the :Milk and Missouri; from Fort Benton to the St. Mary's valley; from the St. Mary's
valley to Fort Benton by the Marias Pass; from Fort Benton to the St. lVfary's valley by the
northern Little Blackfoot trail; from the St. Mary's valley to Wallah-Wallah-first, by Clark's
fork, and second, by the Creur d'Alene route to its intersection with that by Clark's fork, and
that by the southern Nez Perces trail; from Wallah-Wallah to the Dalles; from Vancouver to
Colville along the eastern slope of the Cascades, including the two passes of the Cascades, the
N ahchess and the Snoqualme Pass, and the entire route from W allah-W allah to Steilacoom by
the Snoqualme Pass, crossing the Columbia above the mouth of the Yakima. These itineraries
are quite full, giving a succinct view of the country and difficulties of each day's journey. In
some portions obstructions exist from fallen timber, and the time is given which will be required
to overcome them by a resolute party of ten men, having their good ox teams; their side-hill
ploughs, a few axes and other implements. The river crossings are particularly adverted to.

CHAPTER XVIII.
Papers annexed to the Report.-Maps accompanying the Report.-Field remaining to be
Explored.- Concluding Observations.
The following papers are annexed to, and form a portion of, the report:
A.-GENERAL REPORTS.

1. Report on the topography of the route from the Mississippi river to the Columbia, by 1\'Ir. John

Lambert, topographer of the exploration.
2. Preliminary notice of the geology of the country explored, by Dr. John Evans, geologist.
3. Medical reports of Dr. George Suckley, assistant surgeon U. S. A., and Dr. J. G. Cooper,
surgeon of the expedition.
B.-SURVEY OF THE CASCADES.

4. Railroad practicability of the Cascades, and. of the line of the Snoqualme Pass, by Captain
George B. McClellan, corps of Engineers, United States army, in command of the western
division. The survey of the Snoqualme Pass was carried by Captain McClellan up the
valley of the Yakima to three miles west of the dividing ridge.
5·. Railroad report of the practicability of the Snoqualme Pass, and the obstructions to be
apprehended from snow, by Mr. A. W. Tinkham. Mr. Tinkham extended the survey
from the point to which it had been carried by Captain McClellan, to Seattle, on Puget
sound, and made examinations of the depth of snow in the month of January, 1854.
6. Report of .Mr. F. W. Lander, civil engineer, on the railroad practicability ofthe pass of the
Columbia river.
C.-GENERAL HEPORTS oF THE SuRVEY OF THE CASCADES.

7. General report of Captain George B. McClellan, corps of Engineers, U. S. A., in command
of the western division.
8. Topographical report of Lieutenant J. K. Duncan, U. S. A., topographer of the western
division.
9. Natural history report of Dr. J. G. Cooper, naturalist of the western division.
D.-SURVEYS FROM THE MissiSSIPPI TO THE BAsE OF THE MouNTAINS.

10. Report of the Dead Colt Hillock line, by Lieutenant C. Grover, U.S. A.
11. Report of Mr. F. W. Lander, assistant engineer, of the crossings of the Mississippi.
12. Report of Mr. A. W. Tinkham, assistant engineer, of his reconnaissance of the , " Three

Buttes," and of his reconnaissance on the route.
13. Report of Dr. John Evans, of his route south of the Missouri and Yellowstone, and between
the Milk and :Missouri rivers.
E.-NAVIGABILITY OF THE MISSOURI.

14. Report of Lieutenant A. J. Donelson, corps of Engineers, United States army, of his survey

of the Missouri to Fort Union, and of his reconnaissance of the country in the vicinity of
Fort Union between the White Earth and Big .Muddy rivers.
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15. U.eport of Lieutenant C. Grover, U. S. A., of his survey of the upper Missouri from the

Great Falls, to connect with the survey of Lieutenant Donelson.
16. Report of Lieutenant R. Saxton, U. S. A., of his trip in a keel-boat from Fort Benton to

Fort Leavenworth, and of the navigability of the Missouri river by steamers.
F.-SuRVEYS FROM THE EAsTERN BAsE oF THE MouNTAiNS TO THE CoLUMBIA.

17. Report of the route of Lieut. R. Saxton, U. S. A., from the Columbia valley to Fort Owen,
and thence to Fort Benton.
18. Report of Lieut. Donelson as to the railroad practicability of the route from Fort Benton, by
Lewis and Clark's and Cadotte's Passes, Blackfoot trail, the Bitter Root and Jocko lines, to
Clark's fork, and thence by Clark's fork to Wallah-Wallah, w.ith the sub-reports of Lieut. R.
Arnold, U.S. A., 1\tir. F. W. Lander and Mr. A. W. Tinkham, assistant. engineers.
19. Report of lHr. A. W. Tinkham , assistant engineer, as to the railroad practicability of the
line of the 1.\tiarias Pass of the northern Little Blackfoot trail and of the southern Nez
Perces trail.
20. Report of Dr. John Evans cf his route from Fort Benton to the lower Columbia.
21. Report of Lieut. Richard Arnold, U. S. A., of his route from the mouth of Clark's fork, by
Colville, the Grand Coulee, and the mouth of Snake river, to W allah-Wallah.
22. Report of Lieut. R. Macfeely, U.S. A., of his return from Fort Owen to Wallah-Wallah.
G.-NAviGABILITY OF THE CoLUMBIA.

23. Report of Dr. George Suckley, assistant surgeon U. S. A., of his trip in a canoe from Fort
Owen down the Bitter Root, Clark's fork and Columbia river, to Vancouver.
Rocky mountain surveys, by Lieut. John Mullan, U. S. A.
24. Report of an exploration from Fort Benton to the Flathead camp, beyond the Muscle Shell
river, and thence by the southern Little Blackfoot river to the St. Mary's valley, by Lieut.
John 1\fullan, U. S. A.
25. Report of an exploration from Cantonment Stevens to Fort Hall and back, by Lieut. John
Mullan, U. S. A.
26. Report of route from Cantonment Stevens to Fort Benton and back, by Lieut. John Mullan,
U.S.A.
H.-ITINERARY.

27. Itinerary of the route from St. Paul to Fort Union, prepared by Mr. Tinkham.
28. Itinerary of the route from Fort Union to Fort Benton, prepared by Lieut. Donelson.
29. Itinerary of the route from Fort Benton by Cadotte's Pass, the Jocko river and Clark's fork,

to Wallah-\V" allah, with an estimate of the time, labor, and cost of making a practicable
wagon-road, by Lieut. Donel ~ on.
30. Itinerary of the route from Hell Gate, over the Cceur d'Alene mountains, to the Cceur d'Alene
mission, and thence to the int rsection of the route just mentioned.
31. Itinerary of the route from Fort Benton, by the northern Blackfoot trail, to Fort Owen.
32. Itinerary of the route from Fort Owen, by the Jocko river, Flathead lake, and Marias Pass,
to Fort Benton.
33. Itinerary of the route from Fort Owen, by the southern Nez Perces trail, to Wallah-Wallah.
34. Itinerary of the Cascades, Captain. lcClellan's route, prepared by Mr. J. F. Minter, assistant ngineer.
E_ TE RAL CLI:\1ATOLOGY.

35.
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36. Report of the meteorology of the route, by Lieut. C. Grover, U. S. A., from Fort Benton to
W allah-W allah.
37. Report of Mr. Tinkham of the snows of the Rocky mountains in November, of the Bitter
Root in December, and of the Cascades in January, 1853.
·38. Letter of the Hon. H. M. Rice, and extracts from letters from Hon. H. H. Sibley and A. Culbertson, .Esq., as to the winter climate of the region extending from the Mississippi river to
the base of the mountains.
For much additional information in regard to snows, see the several reports of Lieut. Mullan.
J.-INDIAN AFFAIRS.

39. Report of Mr. George Gibbs to Capt. McClellan

0:1

the Indian tribes of the Territory of

Washington.
40. Report of Lieutenant John Mullan, U. S. A., on the Indian tribes in the eastern portion of
Washington Territory.
41. Reports of Mr. James Doty on the Indian tribes of the Blackfoot nation.
42. Report of Mr. J. M. Stanley's visit to the Piegan camp at the Cypress mountain.
The following maps accompany this report:
1. General map : scale, 600-ifooo ; showing the connexion between the route explored and existing roads, and the routes still requiring examination to determine the best route, and its connexions with the routes to the south, with a comparison of the profiles of the route by the
northern passes, 'and of the South Pass, by Mr. John Lambert, topographer.
2. General sketch of the routes explored: scale, 12 0 ~ooo; three sheets, by Mr. John Lambert,
topographer of the expedition.
3. Map of the Cascades: scale, 4o-ifooo ; by Lieutenant J. K. Duncan, U. S. A., under the orders
of Captain George B. McClellan, corps of Engineers.
4. Map showing the several barometric profiles, with comparisons of such as come into comp~tition.

5. Sketch of the tunnels required on the several lines.
The result, therefore, of the year's explonation, has been to establish the practicability of the
northern route ; but it is not believed that the best route has been ascertained; and it is known
that only the materials have been collected of a very general estimate of the cost of the road.
An approximate estimate can be made by throwing the whole distance into parts, having a common character, referring them to similar roads in the States of which the cost is known; and
thereby, by making a proper allowance for the changes of circumstances, as the increased price
of labor, and the expense incident to operating on a long line, and in a new country, arrive at the
cost of the road.
It is important, however, that the field should be extended to embrace all probable routes, that
the best route should then be selected, and that detailed instrumental surveys be made, to ascertain the cost and determine the best plan of construction.
The greatest western development of roads is now in Missouri and Iowa, two roads being
under construction in the former, and one in the latter State, extending to their western boundarjes; and an additional road being projected, and soon to be placed under construction in Iowa,
from Rock Island to Council Bluffs, and connecting with the road on which the cars now run
from Chicago to Rock Island.
Roads are also extending from Chicago and :Milwaukie to points on the Mississippi, from Rock
I slar:d to St. Paul, and to the Fond du Lac of Lake Superior and Green Bay.
An examination of the maps will show that, if the Black Hills are practicable for roads, the
Hell Gate passes are jn most admjrable connexion both with the roads of Missouri and Iowa,
say at Council Bluffs, and with the roads from the Great Lakes, moving through Minnesota and
centering in the grand plateau of the Boi3 des Sioux.
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These examinations, therefore, become of great consequence : first, from the Bois des Sioux
across the ~fi ouri, through the Black Hills to the general region bet ween the Yellowstone and
Missouri, and thence to the best of the H ell Gate passes, (one is known to be practicable for a
railroad;) and second, from the western frontier of Iowa and Missouri, through the Sioux hills,
and uniting with the route from the Bois des Sioux and entering the pass together.
The Black Hills are not as formidable as they are represented on the map; on the contrary, quite
an extensive region examined by Dr. Evans, the geologist of the expedition, south of the Missouri and Yellowstone, showed that the region was an elevated prairie; and information has been
received from reliable so.urces that the country is almost exclusively prairie in a straight line from
the Hell Gate passes to Council Bluffs.
Lieutenant Mullan writes me from the St. Mary's valley that this is the opinion of his interpreter, Gabriel, and that he has received similar information from a trapper who was familiar
with the country. Major Ebbels, of San Francisco, a very intelligent gentleman, and who was in
the employ of the Fur Company for many years, assures me that the hills are inconsiderable,
and would not be an obstacle.
From the results of Dr. Evans' survey, I feel disposed to give much weight to the information
thus derived from Lieutenant Mullan and Major Ebbels, and will therefore propose, in the event
of the continuance of the survey, that these routes be explored.
Should they prove practicable, the northern route to the head of navigation of the Mississippi,
and to the Great Lakes, will be abridged about one hundred miles. The whole road, assuming St.
Paul and the Fond du Lac of Lake Superior as the starting points, wm be between the 45th and
48th degrees of lat[tude. The distance from Seattle by the Snoqu alme Pass, to Fond du Lac, to
St. Paul an<l to Chicago, will be reduced from 1,905, 1,892, 2,215, to 1,805, 1,792, and 2,115
miles, respectively.
The route to Council Bluffs, to Chicago, and generally to the roads of Iowa and Missouri, will
be reduced some 200 miles on that by the South Pass, and making the distances from Seattle to
Council Bluffs and to Chicago 1,670, and 2,128 miles by the Hell Gate passes, and 1,992 and
2,450 miles by the South Pass.
So much for the importance of these two examinations coming within the scope of that clause
of my instructions authorizing me to despatch the force not required west of the Rocl{y mountains
homeward by new routes. At Fort Benton, if there had been animals to spare, I should have
despatched a party to the Platte to examine one of the routes. My attention had been drawn
to it before leaving Washington city.
Besides which, there should be an exploration of the Snake river and its western tributaries,
and of the Rocky mountains, from the South Pass to the 49th parallel, so far as may not be completed by the la bors of Lieutenant Mull an. The relations of the Salt Lake settlement with the
region north of the Rocky mountains should be thoroughly establi.shed.
The country should be explored from the Columbia lakes to the waters of San Francisco
bay, to deter mine the best conn exion betw e n a road having its terminus in the Columbia valley
and Puget soun d, and roads having their ter minu s on the w aters of San Francisco bay. It is a
que tion whether this connexion Gan be t be mad we t of the Cascades from the valley of the
\Villamette to that of the Sacram nto, or east of the Cascades. I will propose an exploration
to determine the practicability of connecting, by a railroad, the two great valleys of the Willamette and the acrarn ento.
T he r lations of the reat alt L ake region, both with th e waters of San Francisco bay and
the C lumbia valley, hould be a ..certained.
win al- > re o m nd, r o t arn tly, an instrumental sur ey of the t wo routes, by the Columbia all ~Y a d the n 1ualme a-· , t the soun d, of the pass or p asses in the Rocl y mountain:- rrivinrr th b t conn ·.·ion' 11h t ltP r 'at L uke and the b ad of navj o-n tion of tb e l\Iissisipvi: all l h
t d. no · ruunino- throu 'h Iowa aud Ii::~our i, of liffi r nl jnt rmedia l parts, and
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of collecting such other information as will test the relative practicability of routes, give the means
of making an estimate of the cost, plan of construction, and the time to build the -road.
In closing this report I will respectfully call the attention of the department to the several
accompanying reports, which will be found to present accurately the many routes of the field of
exploration. They are all creditable to the writers, and many of them arc remarkably able.
The reports of Captain McClellan will show with what ability and success the extended explorations of the Cascades were conducted, and the great contribution it has afforded to the almost
hitherto unknown geography of that region of country.
His remarks in commendation of his party have my most hearty concurrence. The topographical report of Mr.· John Lambert shows l:im to be as successful with the pen as with his
instruments.
The lucid reports of Lieutenant Donelson present, in the clearest light, the general characteristics of his railroad line from Fort Benton to Wallah-\Vallah.
The extended explorations by Lieutenant Grover, by Lieutenant Mullan, and by Mr. A. W.
Tinkham, have given the exploration its greatest value, as they have solved the question of snow
for the whole region east of the Cascades, and have made the solution all but certain in the CascaJes themselves. The labors of Lieutenant Saxton have been of the greatest service to the
exploration. The reports of Dr. Suckley and 'Lieutenant Arnold, and of Lieutenant 1\'Iacfeely,
will show clearly how each occupied hi~ field.
In the Indian department I will refer, with admiration, to the contribution made by Mr.
George Gibbs, of Captain McClellan's party, and to the labors of Lieutenant John Mullan and
Mr. Doty.
There will be found a valuable report from Mr. F. W. Lander as to the crossing of the ~Jissis
sippi, and the practicability of the pass of the lower Columbia. His practical experience as a
railroad engineer and contractor has enabled him to make many excellent suggestions, which I beg
leave to acknowledge.
I will close this communication by adverting, in terms of the highest commendation, to the
ability with which Dr. John Evans has managed the geological portion of the work, and the
great contribution he has personally made in collections, and in developing the geography of the
country travelled over by him, and to the ability which has been shown by Professor S. F. Baird,
in charge of the natural history, assisted by those devoted and promising young naturalists, Dr.
George Suckley, assistant surgeon United States army, and Dr. J. G. Cooper.
I am, sir, very respectfully, your obedient servant,
ISAAC I. STEVENS,
Governor if Washington Territory, in Charge qf Exploration.
HoN. JEFFERSON DAvis,
Secretary qf War.
NOTE.-The

additional communications from Governor Stevens, received since this report was submitted, will be found follow-

in the papers enumerated above.
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GENERAL REPORTS.

A.
1.

REPORT OF THE TOPOGRAPHY OF THE ROUTE FROM THE MISSISSIPPI RIVER TO THE COLUMBIA, BY JOHN LAMBERT, OF THE EXPLORATION.

WASHINGTON, D. C., June 1, 1854.
Sm: In obedience to your instructions, I submit a short topographical review of the regions
lying between the Mississippi and Columbia rivers, and generally between the 46th and 49th
parallels of north latitude, as developed by the several exploring parties attached to your
expedition.
Within the limits stated there appe9-r to be three grand divisions, having boundaries and general characteristics as distinct and peculiar as can be conceived. The vast prairies extending
from the Mississippi to the. base of the Rocky mountains form the first division, lying approximately between the 94th, 112th, and 113th degrees of west longitude. The second, or mountain
division, embraces nearly five. degrees of longitude, and is comprised between the great prairies
which characterize the va1ley of the Missouri and the barren plains of the Columbia, and, from
the formidable obstacles which it everywhere presents to communication, and in connexion with
the objects of the expedition, may be considered of more immediate importance than the others.
The third great division comprises the immense plains of Columbia river, already mentioned,
which become directly interesting from the uncertainty of their exact character, arising from the
various reports of travellers and exploring parties.
Observing this arrangement, I will endeavor to give a general description of each of these
great divisions, embracing as much minutire as the time at my disposal and the nature of a preliminary and simply topographical report will admit. In the course of my remarks, the main
route of the expedition will furnish referring points while considering particular localities, and
the distances occasionally stated. will be air-lines, rather than the actual measurements obtained
on the ground.
That part of the first division lying between the Mississippi and Shayenne rivers has been
made so well known already by the labors of eminent travellers, that it seems unnecessary to
do more than take a passing glance, concurring with the admirable descriptions already extant,
and still fresh in the public mind. Undulating and level prairies, skirted with woods of various
growth, and clothed everywhere with a rich verdure, frequent and rapid streams, with innumerable small but limpid lakes, frequented by multitudes of water-fowl, most conspicuous among
which appears the stately swan: these, in ever-recurring succession, make up the panorama of
this extensive district, which may be said to be everywhere fertile, beauti:fiJl, and inviting. The
most remarkable features of this region are the intervals of level prairie, especially that near the
bend of Red river, where the horizon is as unbroken as that of a calm sea. Nor are other points
of resemblance wanting: the long grass, which in such places is unusually rank, bending gracefully to the passing breeze as it sweeps along the plain, gives the idea of waves, (as indeed they
are such;) and the solitary horseman on the horizon is so indistinctly seen as to complete the
picture by the suggestion of a sail, rai ~ing the first feeling of novelty to a character of wonder
and delight. The flo\ ing outlines of the rolling prairies are broken only by the small lakes and
patches of timber which relieve them of monotony and enhance their beauty ; and though marshes
and sloughs occur, they are f too small extent and too infrequent to affect the generally attractive
character. f the country. The elevati n of the rolling prairies is generally so uniform, that even
the umm1 between treams fi wing in opposite directions exhibit no peculiar features to distingui h them from the ordinary character of the valley slopes.
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The country near the Shayenne as it flows southward assumes ·a bolder character: the
swelling surface takes the forms of terraces and ridges; ponds and marshes occur more frequently; timber disappears from the uplands; the prairie becomes gravelly and abounds in
granite boulders ; and the river itself, moderately fringed with wood of different kinds, flows
through a deep intervale enclosed by sand and clay bluffs from one hundred and fifty to two
hundred feet and more of elevation, which are again surmounted by occasional hills sufficieptly
conspicuous to serve as landmarks to the hunters, and associate~ with thrilling reminiscences of
Indian story.
Leaving the Shayenne, the prairie for a considerable space shows no material change; a salty
efflorescence appears in spots, betokening our vicinity to l\Iiniwakan lake, the meridian of which
may be generally considered as the limit of previously authorized explorations north of the
Missouri, and also of the region of the more fertile prairies, the pretty wooded Lake Jessie
being the last well-known object on the route pursued by 'the expedition. From this point
westward, and a little north of west for more than forty miles, to \vhere the route strikes the
Jacques or James river near its source, the country presents the same alternation of rolling
prairie, flat intervals, marshy pools and small lakes,. some of which have timber, with bluffy
banks; the greater number bare, with a level shore-line. The Jacques river flows ii"om this point
southeast almost parallel to the course of the Shayenne, embracing with that river the summit
which, in this region, divides the waters flowing to the Red river and the Missouri. This slimmit ridge, rising abruptly from the Shayenne, attains its greatest altitude in successive terraces;
the slope is more uniform towards the Jacques, which flows between low banks, and for a long
distance without timber. The ridge terminates towards Dead Colt Hillock, where it merges
in the level sweep of prairie extending from the Bois des Sioux; farther south, on the headwaters of . vVild Rice river, rises the head of the Coteau des Prairies, leaving an interval which
at once strikes the eye of an engineer as the natural roadway through this great labyrinth · of
rivers, the only obstruction being the easy cros~ing of the Jacques.
The main route, about thirty-five miles from the point last mentioned, and in the same general .
course, crosses the Shayenne for the third time; here this river flows in a northeast course, making
a long circuit before it bends to the south, and receiving a considerable tributary from the northwest, as reported by the guide. It presents at this point the same character of intervale and steep
bluffs, but less water, and no timber. Five miles farther rises the Butte de Morale, ohe of the
ordinary prairie hills, so named to commemorate some incident of the hunting ground or the war
path. From the top of this hlll the aspect of the country grows wilder a!ld more hilly, in other ·
respects maintaining the same general character. It will serve somewhat further to indicate
the topography of this section to state that, from Lake Jessie to Mouse river, a distance of about
one hundred and twenty-five miles, timber \vas only once met with in the ravines of some hills
surrounding a small lake about midway between the -Shayenne and Mouse rivers; an abundant
substitute for firewood, however, is found in the dried buffalo chips-still more elegantly called
the "bois de vache ':-which makes it unnecessary for travellers and hunters to leave their direct
course for the small wooded lakes. From this point also is seen the coteau of the Missouri looming
prominently on the horizon, and marking the limit of the more open prairie. Keeping a northwest direction, the coteau culminates, so to speak, in the Dog House hill, the most conspicuous
object on the plateau; still, in the same course, it bounds the narrow valley of Mouse river,
which presents a similar but not so bold a formation on the other side, the width of the valley as
far as seen being less than twenty miles. The direction and appearance of the coteau at once
d estroy the supposition of any waters of Mouse river rising within a mile of the Missouri, as previously reported, and so represented on the most authentie maps. Wintering river is the only
branch of Mouse river crossed by the route of the expedition, and is more of a slough than a
. river-the stream being hardly perceptible through the pools created by the track of the buffalo.
No fact of this kind was reported by the guides, and Wintering river was actually headed by one of
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the small detached parties, though without having this circumstance especially in view; and it
js impo sible to suppose that such an in ignificant water-course should have a length and volume
necessary to penetrate the formidable plateau of the Missouri.
This misconception is stated at length to show the uncertain character of in:fi)rmation supplied
by guides, who, however well acquainted with the country in which they hunt and live, are rarely
capable of expressing themselves with reference to any subject foreign to their own pursuits,
besides being alwayg liable to be misunderstood from the confusion of tongues which is usually
heard on the outskirts of civilization. It is but justice here to say that a signal exception to
these remarks was ever presented in the intelligent and exact description of our French guide, lVIr.
La Bombard, who accompanied the main train to Fort Benton.
Mouse river presents a new river character in the deep and ramified coulees which intersect
the valley in every direction, in other respects closely resembling the Shayenne, having a narrow
but dense fringe of oak, ash, maple, and other timber, filling the intervale, and extending some
way up the intricate coulees; in some of which are found small streams in sandy beds, and massive
sandstone rocks. .l.Vfany of them reach to the edge of the Missouri plateau, which is here well
defined; and in the examination for a good passage for the wagon train, secluded spots were found
where beetling crag and winding stream, venerable trees and greenest sward, combined. in scenes
of much picturesque beauty.
The main route strikes l\Iouse river at its most southerly,bend, about one hundred and twentyfive miles from Lake Jessie, from which point the river turns abruptly northward towards its
confluence with the Assiniboin. In the same general course of northwest the route runs nearly
parallel to the course of Mouse river, heading the coulees for thirty miles, when the river is
found coming down from the north, being joined at this turning point by the Riviere des Lacs,
w~ich flows southeast from the most northern edge of the great plateau, of which it may be
assumed as a boundary. From Dog House hill to the junction of the Riviere des Lacs the
coteau decreases in elevation, until blended insensibly with the rolling prairies rising from that
river. On the approach to these high prairies from the more open country the swelling outline
assumes the appearance of a distant coast, which seems to rise in a direction parallel to the
route of the traveller, and suggests the idea of a platenu or bench of table-land beyond; hence the
use of the word "coteau." But this appe~arance has proved. so frequently deceptive with reference
to the extent of tracts exhibiting it, that only a thorough exploration can be relied upon: thus the
.preliminary sketches in the neighborhood of Fort Union represented this phantom coteau running
in whatever direction the line of examination was conducted; so that it wm be only when all the
detached surveys are ·combined that the exact extent of these plateaux can be determined.
The plateau between Missouri and Mouse rivers cannot be called simply a rolling prairie,
though in detail resembling the hilly prairies noticed, but in a very exaggerated degree: a general
similarity of outlines; the absence of wood and rocks in place; boulders plentiful; ponds and
marshes if possible more frequent; but the elevations so much greater as to be almost considered
mountainous, and becoming still more rugCYed on the approach to Fort Union, where it ends
abruptly on the level intervale of the Missouri. It is intersected by numerous water-courses,
which run dry in summer, showing the same character of sandy and clayey soil in the bottoms,
which is also seen in the rain-worn sections of the most elevated points. The principal of these
is tbe \Vhite Earth river, its character b ing partly indicated by i.ts name, heading in several
marshy lakes witbin the limits of the plateau, and flowing in a winding southerly course to the
li s uri a ut fifty miles cast of F rt Union. Vegetation is generally scanty on this plateau;
r ~ i~ rank in the b ttom~, but rna tly thin and inferior for grazing;. the prickly pear, the most
· ~m n kind of cactu , begin to app ar; and the wild turnip is found in comparative abundance,
math ~n~y u ~ l pr ucti n, an pr b blythe only vegetable food of the wanderjng Indians,
y ~·h m Jt 1 r rrularly ather .
~ r h of the plateau an admirable r onnaissance by Mr. Lander develops a low, marshy
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prairie, extending with little var~ation of surface to the head of Mouse river, beyond the fortyninth parallel; returning from which river to Fort Union, the plateau is found dec}jning to a
wide valley or coulee, connecting almost directly with the .Missouri in a southwest direction, offering a good chance to turn the coteau in an engineering view, and becoming thus another important key point on the railroad route.
From the Shayenne to Fort Union a great many particulars are necessarily passed over, as a
detailed notice of them would stretch to tediousness: the number of small ponds and marshes
(the nurseries of myriads of fro3s which positively rise in shoals when intruded upon) are almost
beyond counting, and could not possibly be represented on a general map; salt marshes and
salt-water lakes occur irregularly; around some of the small lakes the air is impregnate with the
offensive exhalations from their waters; and, in one instance, a narrow neck but. a few yards
wide separates a lake of purest fresh water from another which is intensely salt. Further notice
of such facts qelongs more properly to the province of the mineralogist, and need not be extended
·
in a topographical sketch.
The Missouri from the Yellowstone to :Milk river is a wide and turgid stream, with an evershifting channel choked with sand-bars, which are influenced by every storm; its great volume
of water, however, insuring a navigable channel on one side or other. It flows with a very sinuous
course through an intervale of variable width, enclosed by the tall bluffs of the plateaux on either
side, which sometimes project upon the bank, in some places leaving an intervale of five or six
miles; it is generally deeply fringed with the cotton-wood and its congeners, and occasionally a
dense underbrush, affording a secure haunt to the fierce grizzly bear; good grazing occurs in spots,
but is generally better among the bluffs and coulees than on the plain, where the soil is mostly
bard and dusty, aflording, it might be supposed, but a scanty sustenance even to the swarms
of grasshoppers, which in certain conditions of the atmosphere take wing, and are seen ddfting in
a d·a rkening cloud· for hours before the wind. The bluffs are composed'-mainly of a soft, halfformed sandstone, which crumbles under a slight pressure, and is washed by the rains into the
most fantastic shapes, resembling fortifications and ordinary buildings; one of these near the confluence of Big Muddy river is well known as the "Cottage RQck." The sandstone, or rather
sand-rack, as it washes away, discovers petrifactions and lignites of a large size, and is sometimes
heard falling in large masses with a dull, muffled sound. These are the "Mauvaises Terres," or
Bad Lands of the hunters, which occur at irregular intervals all along the Missouri, and many
of its tributaries, and in some places are of great extent. The columnar and grotesque forms
which are seen in great numbers in such places, are probably owing to the unequal induration
or cohesion of what was the upper stratum of a vast alluvial deposit; the softer parts yielding
quickly to the "scooping action of denudation," while the harder portion of the sand-rock
became so many fixed points-foundations, as it were-for the formation of a column, the structure
commencing at the top. A better idea of their appearance cannot be furnished than by giving
an extract from a most effective d_escription by Dr. Evans, in Owen's Geological Survey: *
''To the surrounding country, however, the Mauvaises Terres present the most striking contrast.
From the uniform, monotonous open prairie, the travel1er suddenly des,cends one or two hundred
feet, into a valley that looks as if it sunk away from the surrounding world, leaving standing all
over it thousands of abrupt, irregular, prismatic and columnar masses, frequently capped with
irregular pyramids, and stretching up to a height of from one to two hundred feet or more. So
thickly are these natural towers studded over the surface of this extraordinary region, that the
traveller threads his way through deep, confined labyrinthine passages, not unlike the narrow,
irregular streets and lanes of some quaint old town of the European continent. Viewed in the
distance, indeed, these rocky piles, in their endless succession, assume the appearance of massive
artificial structures, decked out with all the accessories of buttress and turret, arched doorway,
and clustered shaft, pinnacle, and finial and tapering spire. One might almost imagine oneself
• Report of a Geolvgical. Survey of Wisconsin, Iowa, and Minnesota, by D. D. Owen, page 197.
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approaching some magnificent city of the dead, where the labor and genius of forgotten nations
had left behind them a multitude of monuments of art and skill.
"On descending from the heights, however, and inspecting in detail its deep intricate recesses,
the realities of the scene soon dissipate the illusions of the djstance. The castellated forms which
fancy had conj1:1red up have vanished, and around one on every side is bleak and barren desolation. Then, too, if the exploration is made in midsummer, the scorching rays of the sun, pouring down in the hundred defiles that CO!Jduct the wayfarer through this pathless waste, are
ref:lected back from the white or ash-colored walls that rise around, unmitigated by a bre_a th of
air or the shelter of a solitary shrub.
"The drooping spirits of the scorc"hied geologist are not, however, permitted to flag. The
fossil treasures of the way well repay its dullness and fatigue."
The scientific explorer finds inexhaustible sources of interesting speculation, even in the midst
of these desolate wastes. But the curiosity of the mere tourist is soon sated in such arid and
gloomy wilds; he hastens to find again some grassy oasis and umbrageous shade, and remembers
the Mauvaises Terres as a very skeleton of nature, or the wreck of an embryonic world.
The character of the Missouri, and its facilities for navigation, will be fully developed, from the .
States to the Falls, by the surveys ofLieutenants Donelson and Grover.
The streams flowing into the Missouri between Fort Union and Milk river are Little :Muddy
river, a small stream with clay banks and clay and pebbly bottom, with underbrush in a few
places; it has a few branches heading in marshes, and mostly dry in summer. Next, Big Muddy,
or Martha's river, a large sluggish stream in a soft clay bed, which keeps the water always
discolored and thick; it flows in a deeper valley than the others, and is everywhere difficult to
cross; it has no timber or underbrush except near the Missouri, and flows from side to side of its
narrow valley, m(lking a series of regular and similar figures. Next, Poplar river, a rapid stream
over a sandy and peb .y bottom; it is pretty well fringed with poplar and cotton-wood, and
has a similar regularly sinuous course. Next, Porcupine river, in a sandy bed, and not much
water-scattered trees and underbrush near the Missouri. There are other smaller water-courses,
dry in summer.
. All these streams head in the small lakes and marshes of the plateau, flowing nearly in right
angles to the Missouri. They have no great length of course, or anything calling for particular ·
notice, except that the deep valleys which they have scooped through the plateau . oppose serious
obstructions to a direct line of travel, and make it necessary, or at least advisable, to keep along
the Missouri bottom.
Milk river joins the Missouri one hundred and five miles due west of Fort Union. Its direction
up stream is northwest for fifty-five miles, where it is joined by a considerable branch from the
north, which, like the main river, is fringed with cotton-wood; thence generally due west, for one
hundred and twenty-five miles; and again northwest, from one hundred to one hundred and fifty
miles, to its sources in the great prairies. It will be remembered that the distances stated would
probably be trebled by the sinuosities of the river, and are even less than the straighte~t lines
that could be drawn through the interval; the object being to present only a general view of the
most important features. Milk river-so named from the extraordinary whiteness of its water,
which is thick with chalky solution and fine sand-may be considered a miniature of the Missouri, resembling it in most particulars, and differing only in magnitude and one other point,
nam~ly, that through more than its upper half the river-bed is apparently dry, the water percolatmg throurrb the quicksands, which are of considerable depth, and occasionally forming deep
pools wh re wat r can always be procured. The running stream is seen again in the little
branch.e fr m tb T. ree utt s, and probably in oth r sources. A branch is supposed to head in
c n~ l ra l~ lt l ~ , call
kokee,
tween the Three Buttes and Cypress mountain; but
• fa ·t r ly tabli~h d. At t e la t turning point mentioned, it is joined by a small
fr m th
thw ' t about thirty iles, and heading jn cO"Ulees within thirty miles (in

TOPOGRAPHY OF ROUTE FROM THE MISSISSIPPI TO THE COLUMBIA.

165

the same course) of the junction of the Marias and Missouri rivers. In the space embraced by
the Missouri and Milk rivers are two distinct groups of mountains, the first that are seen on the
route-the Bear's Paw group filling the western end of the enclosed section; the Little Rocky
mountains occupying the centre, besides groups of prairie hills. These mountains abound in
varieties of pine timber, and practical roadways are reported; but Milk river, from its unexpected directness from its mouth to the turning-point north of Bear's Paw mountains, and from
its firm and level though narrow intervale, is emphatically the natural highway westward through
this section of the prairies. The mountains it embraces, with the Missouri, will be fully developed
by the explorations of Dr~ Evans and Lieut. Grover, reports of.whieh have not yet been received.
From the route on the fork of the Milk river, along the western base of the Bear's Paw mountains, an isolated mountain group (the Three Buttes, already mentioned) is seen distinctly for
several days, to the northwest, at a distance of seventy miles, as ascertained by the intersection
of frequent compass observations from the line of the odometer survey. The position of every
prominent hill was accurately fixed in this manner, and served to give greater precision to the
several lines of exploration which passed therr.i with estimated distances. On approaching the
mountains, it is surprising how clearly the, most distant objects can be distinguished. The atmosphere becomes so transparent, that it is only the curvature of the earth's surface that limits the
view from the highest points; the ci·evices and minute features of distant hills appear so well
defined, that all previous ideas of distance are disturbed; and amusing mistakes are made by parties intent on exploring some interesting feature, apparently only a few miles off, but which, when
tried, turns out to be a fair day's journey.
The Three Buttes are well wooded with pine, and watered by small streams flowing to the
different rivers of the prairies. Their greatest altitude above the plairt is about three thousand
three hundred feet; and from the su~mit the view is highly illustrative of the surrounding
country, embracing every prominent object within a hundred miles. On the north, about ninety
miles, stands Cypress mountain, far over the 49th parallel; on the east and northeast, the interminable prairies; on the southeast, the Bear's Paw mountains; on the south, the various detached
groups of mountains beyond the Missouri; and on the west, about ninety miles, is seen the
dividing ridge. of the Rocky mountains, which is itself the boundary of the prairies in this direction, having none of the broken spurs which present an easier access farther south. The intervening regions present but few objects to arrest the eye; they are intersected by the various rivers
and their branches, which are hidden, even with their timber, in the deep intervales c.ommon to
them all. It may suffice to say that there are probably fe.w other places in the world where
twenty thousand square miles can be embraced in the view from a single point.
Maria3 river is the first of the prairie streams having its sources at the base of the mountains.
Its general course is southeast by east, and its length about one hundred and thirty miles. It
resembles the Missouri in its character of intervale and tall steep bluffs, which, with its fringe of
cotton-wood, disappears altogether near its sources. Within a mile of its mouth it receives the
T eton or T ansey river, a smaller stream of similar character, rising also at the base of the
mountains. These rivers appear t~ have worn quite down through the soft formations of the
prairies, and flow in clear and rapid streams on the underlying indurated strata. Marias river is
reported by competent judges to be capable ·of improvement, so as to be navigable by light
steamers for fifty miles of its length.
From the crossing of Marias river near its mouth to Fort Benton, it is about eleven or twelve
miles, southwest. About half that way the Teton and Mi~souri flow so near each other that the
traveller perceives their waters from the dividing bluff,. apparently not more than one hundred
yards apart, but really much more, of course. About fifty miles more, in the same course from
F ort Benton, reaches Sun river, eight or nine miles ·from its mouth. This distance is through the
high prairie between the Missouri and Teton, presenting the usual plateau character of bluffs and
coulees, and containing the most considerable field of prickly pear that was seen; some dog vii~
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lages, and one or two small lakes. Medicine or Sun river forms a boundary between the mountains and the prairies, and exhibits a mixed character of bluffy intervale, open valley, and mountain rapid; having an easterly course about eighty miles in length, and joining the :Missouri above
the Great Falls. It rises in a few small branches, where the dividing ridge of the Rocky mountains begins to break down into spurs and valleys towards the Missouri; and when the traveller
bas crossed this river, he perceives that he is quitting the great prairies' and entering the mountain
regwn.
Of the twelve hundred miles travelled distance from St. Paul of prairie country between the
upper Mississippi and the Rocky mountains examined by the several parties of the expedition,
the finest section is that from the Mississippi to the Shayenne, embracing some of the rivers on
the western slope of the Mississippi basin, as the Sauk, the Watab, Little Falls creek, &c., and
the summits between these waters and the various affiuents of the Red river, the Minnesota or St.
Peter's river, and the· Missouri. The greater part of this section, as noticed in the commence·ment of this report, is considered by parties of approved experience to resemble the most favored
districts of Ohio and Wisconsin; and there can be no question of its great capacity and resources,
even while confining the examination to its surface only.
Towards the Missouri plateau, and northwards over Mouse river to the Assiniboin, the country
is comparatively of inferior character, though abounding, probably, in greater quantity and variety
of game; which, with its red hunters, is ever found retiring before the pioneers of the white
man's progress. From Fort Union westward the aspect of the country is almost uniformly wild
and barren ; and this, not because the country becomes so much ·more inferior, as tor reasons
referable to uniformity of elevation and dryness of the climate, which apply more or less to all
the great plains north and south between the Mississippi and the Rocky mountains. The great
mountain rangP-s near either coast of the continent exclude the fertilizing ocean vapors from the
far interior; and even the slight degree of moisture which the waters of the high prairies afford
to the atmosphere is floated off to the mountains before it is precipitated in rain ; hence, probably, the total absence of timber, except in the river b_ottoms, and the thinness of the grass, which,
as well as the earth itself, in early summer becomes parched and browned under cloudless skies
and scorching suns.
Along with such general reasons must be mentioned the more particular one, of the freque·flt
prairie fires which mark the tracks of Indian tribes and half-breed hunters. The prairie is often
fired as a signal to distant parties, and not unfrequently for very trifling purposes; and, if left
unquenched, will sweep over the country until stopped by a river, and leave an appearance of
utter desolation. The eye grows weary travelling over the naked outlines of the successive
plateaux, which, divided and bounded by the various rivers noticed, form but subdivisions of the
great tract of country stretching from Missouri and Milk rivers on the south, to the Saskachawan
on the north-this tract itself but a subdivision of the Great Plains-an extent embracing every
variety of surface, from large and level plains to abrupt bluffs and ranges of summit hills that
might be considered mountains. It is difficult to convey an adequate idea of the immensity of
these dreary solitudes. Let it be remembered that a few minutes' reading embraces sections which
require tedious weeks to traverse; and that even travelling over and observing them with the
patient labor of months, leaves but a feeling of their vastness, which baffles the effort to express
it. The impressive silence of succeeding days is broken at rare intervals by the crack of some
tr~~ hunter's rifle, or perchance by tbe yell of painted warriors on a foray; but when the
tw1hgbt wane over the peaceful camp, when the evening meal is over, and the incidents of the
march are rec unted, then the " drowsy ar of night" is roused to listen to the prolonged and
m 1 ncboly cry f prowling wolves.
The ''er ure f tl.1 • r. aion , though growing thinner and comparatively inferior as w.e go
~ w rd, nev r. ~ tr ly lt app r anywh r , if the face of the steep bluffs upon the rivers be
cc ted · art rm m '
m·tll c· ti are occa ~i nally met with, but not in great quantities, and
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even wher'e they do appear, not exclusively monopolizing the soil; and though the ~ild aspect
and dull colors of the landscape in many and extensive sections might induce a supposition of
barrenness~ the idea must be greatly qualified, if not removed, by the fact that all these regions
are the pasture-grounds of frequent herds of various kinds of deer, particularly of the graceful
antelope, with quantities of inferior game and species of vermin, and, last and greatest, the
unfailing millions of the nncouth and ponderous buffalo.
On the approach to Fort Benton from the Bear's Paw mountains, the Highwood, Girdle, and
other mountain groups south of the Missouri, appear and are passed in su~cession, exciting the
traveller's attention as they stand with reference to the great Rocky range, like the preface of a
new and interesting book; they all abound in pine, cedar, &c., and are watered by numerous
small streams, which fertilize the extensive prairie valleys between the mountains, affording good
pasture for the game of the country, and large bands of Indian horses. The highest peaks have
an immediate altitude of about 1,800 feet, apparently, and the sight of their blue summits makes a
welcome relief to the monotony of the prairies. Soon the cloudy heights of the Rocky mountains
come dimly into view, towering in mid air, and rousing all hearts and nerving every arm for
the things that, in anticipation, are to be attempted and endured; a few days of recruiting, consultation and arrangement at Fort Benton, and the convenient wagons are reluctantly relinquished;
every kind of weig ht that can be disp.e nsed with is set aside; packs are carefully balanced;
exploring parties are arranged for the various routes ; long farewells are exch.anged, and once
more the severa! parties press forward to their most serious task.
The character of the mountain approaches is as various as the number of passes that have been
explored. From the sources of Medicine river to the 49th parallel, a distance of over 100 miles,
the dividing ridge rises so abruptly from the great plains as to present everywhere the appearance of being totally inaccessible, though it is not unlikely that a small determined party might
scramble through, or over it, at any given point. As seen from the Blackfoot trail, the eastern
front of the ridge rises with a slope too steep to allow the accumulation of soil, and their naked,
frowning peaks seem to be conscious of their forbidding greatness, and to threaten destruction to
the adventurous traveller. In this extent but one practicable horse-trail is known-that called
Marias Pass, at the head of the same named river-and is of such a difficult and even dangerous
character, that it is but rarely used; the Indians preferring to cross the mountains by a long
detour to the south. The relations between the tribes on either side may possibly also affect
the choice of way. The next is an easy pass on the head of Medicine river, believed to have been
used by Lewis and Clark ; it is of easy access from the prairies, and maintains the preference
first given to it for the railroad route. The next, · again, is on the south fork of D~arborn river,
known as Cadotte's. Pass., on the Blackfoot trail, and is, probably, the most difficult of the practicable road-ways, both on the approach and in the pass itself; it was used by the main train of
tbe expedition, and will be the subject of further notice in this report. Not many miles farther .
south are two good passes between the forks of Hell Gate river and small streams flowing to
the Missouri; they are reported as highly favorable for wagon-roads, and are, one or both, no
doubt, the "grand .defile" of the older maps. A sixth pass, called the "Big Hole Mountain," on
Wisdom fork of Missouri, and at the head of the St. Mary's valley, was examined and reported
upon favorably in time for the preliminary report. At a slight expense it can be made practicable for wagons, and will give a good connexion between the northern and central emigrant
routes. Other passes were explored by the winter parties; so that a thorough account of the
mountain passes rnay be looked for from Fort Hall to the 49th parallel. Although the mountains
will, of course, be made more fully known when the surveys are brought to a close, enough,
however, is known from the surveys received to give a good general id ea of the configuration of
the mountain country between the 46th and 49th parallels.
Th e dividing ridge from the 49th parallel, approximate longitude about 113° 30', runs in a
general course of south-southeast about 180 miles, to the passes mentioned at the head of Hell
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Gate river, where the first small branch or spur-ranges extend in a broken, irregular manner,
towards the bend of the Missouri, where this river comes down from the south and turns eastward, about forty miles above the Great Falls; thence, the ridge sweeps round to the southwest
to the Big Hole Mountain pass, some thirty miles south of the 46th parallel, in longitude about
114°, an air-line distance of near 130 miles. From near this point a great branch-range occurs,
running northwest about 150 miles or more to the Creur d'Alene country, and dividing the waters
of the Bitter Root river from those of the Snake, or Lewis's fork. This arrangement of the great
summit ranges is something like the letter U, or the form of the ·ancient lyre, with the open end
to the northwest, in which direction the main channel of Clark's fork tends, until it meets the
Columbia coming from the north, almost exactly on the 49th parallel. Including the spurs depending from the. arms of the figure indicated, there is a general breadth of over 200 miles of mountain country, or about four and a half degrees of longitude. Towards the centre of this great feature, the streams flow from all sides like the radii of a circle-the Flathead river, and smaller
streams, from the north; the Blackfoot fork and Hell Gate river from the east; the Bitter Root
from the south, and the Lou-Lou fork and a small river, leading to a pass in the Camr d'Alene
mountains, from the west; the latter flowing in a parallel but opposite direction to the main channel, which receives them all. With the exception of certain valleys and prairies to be mentioned,
the whole mountain country is thickly covered with pine .forest; cotton-wood and some other
kinds appearing o"ccasionally on the islands and banks of the rivers, which generally flow in deep
and narrow valleys. The mountains are embellished by lakes of various exten'=; some too small
to show on a general map; others, as the Flathead and Pend d'Oreille lakes, of considerable
size, are studded with small islands, and, hemmed in as they are by tall mountains on every side,
they present scenery of much wild beauty and magnificence. These two lakes have been
sketched with tolerable accuracy. Other l.ake3 have been reported, but have not hitherto been
visited by the parties of the exploration. All the waters of the mountains abound in fish, particularly salmon and salmon-trout, and are frequented by varieties of water-fowl, as swans, geese,
ducks, &c. The mountains also embrace numerous level, or comparatively level, and open
prairies of various extent, which afford fine pasture for the Indian cattle, and are most welcome
halting and recruiting places for the .flagging energies of men and horses, when exhausted by
mountain travel. But the fine valleys, enclosed by the great ranges, are the most important of
the topographical -featmes; the principal is that of the St. Mary's or Bitter Root river, tending
north by east from the sources of the river, near the Big Hole mountain, between seventy and
eighty miles to near the confluence of this river with the Hell Gate and Blackfoot forks. It bas
a level, open bottom, from four to seven or eight miles wide, through which the river flows in a
gently winding course, fringed with cotton-wood and pine. On the west side the mountai~s rise
sharply from the general level to a height of certainly not less than two thousand five hundred
feet along tbe whole lepgth of the valley, heavily timbered and crowned with rugged peaks of
naked rock; on the east side, however, the slopes are gradual and very free from timber, having
grass growing almost to the summits. The area of this vaHey has been variously estimated.
Captain Clark• says : " The valley is from ten to fifteen miles in width, tolerably level, and partially covered with the long-leafed and the pitch pine, with some cotton-wood, birch, and sweet
willow on the borders of the streams. Among the herbage are two species of clover: one the
white clover, common to the western parts of the United States; the other much smaller, both in
it~ leaf and blossom, than either tbe red or white clover, and particularly relished by the horses."
"The valley became more beautiful as we proceeded, and was diversified by a number of small
open plain abo~nding with gra sand a variety of sweet-scented plants, and watered by numeru . tr a~ ':h1c ru-h from th we tsrn mountains with con iderable velocity." This valley is
th .f v. nt wmter r . rt f m of the eli h or Flathead tribes, on account of the pasture
nd f cattle. M t of the soil is said to be capable of culti·hlch It alw<ys ffi r their
wie and Clark.' Travels.
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vation, and altogether it seems but to require the advent of the white man to make it a place of
con id rable importance. The country also around the Flathead lake is reported to be well
adapt d for ttl m nts, having extensive open prairies and numerous streams. From the conflu nee of the Bitt r Root and Hell Gate rivers to that of the Bitter Root and Flathead rivers, the
valley is of a rugged and difficult character. The mountains close upon the river, forming an
intricate and formidable canon for some ten or twelve miles above the junction, t11e course of the
river being extr m ly sinuous. The formation of the country, however, affords the chances of
mor than one favorable detour. With reference to this section of the main river, a glance at
the map will save the necessity of detailed description here, and which, no doubt, will be found
in the reports of the engineers. Thence the valley of Clark's fork is densely timbered along to
Pend d'Oreille lake, with the exception of a few prairie spots; with but little level intervale, the
mountains sloping steeply towards the river", and abounding in wild, romantic scenery, especially
where the river widens considerably, embracing numerous islands, with their growth of cottonwood. For the sake of the geography alone, it is to be regretted that none of the exploring parties visited the country directly north of Clark's fork and Pend d'Oreille lake. The Hudson's Bay
people report a large and beautiful sheet of water called by them Lake Rootham, and surrounded
by a wild belt of excellent country. (See a subsequent report from Lieutenant Mullan, of his
exploration of Kootenaies river~ exhibiting a highly diversified country, with the usual characteristics of the whole mountain section.)
The spurs of t1w Bitter Root and Cceur d'Alene mountains, depending from the southwest side
of the great mountain feature, are but little known: only one party went through from the head·
of the St. Mary's or Bitter Root valley to the western plains; but this line of reconnaissance was
so far from the general operations, that a considerable region on that side remains to be explored.
(The subsequent explorations of this region leave but little to be said. The accounts of Lieut.
Mullan, Mr. Tinkham, and Lieut. Macfeely, with the .older explorations of Lewis and Clark, concur in proclaiming the wild and inhospitable character of the whole western distr~ct. Lieut.
Mullan was the most fortunate, having "found, he believes, a practicable railroad and wagon route
through the Cceur d'Alene mountains.-See the several reports.)
One of the most singular results of the survey of the dividing ridge by the numerous passes is,
that the barometer, wherever used, shows a marked difference of elevation between the slopes
on either side, amounting to as much as five or six hundred feet, that being the difference of the
observations taken at the heads of tbe streams ri&ing on both sides at the very base of the ridge.
Partial information led to the belief that these differences were all one way, so that the general
base on which the mountains rest was suppo;ed to have just so much greater elevation than any
corresponding part of the eastern slope; but this has not proved to be the case: in Cadotte's or
the Blackfoot Pass, the western is the high~r side; in Clark's Pass, the eastern; the eastern also
in Marias Pass; varying in the same way, it may be supposed, in the other passes where altitudes were not obtained.
From the data of suGh a rapid survey it is not possible, nor will it be considered necessary,
to ascertain the precise arrangement of the smaller branches of the mountains on that principle
of order which is known to obtain, even in the fantastic outlines of mountains and rivers. The
extensive explorations of Mr. Tinkham, civil engineer, and Lieutenant · M11llan, United States
army, from the basis of the odometer survey, have developed the leading features with reliable
accuracy, as they have been feebly indicated in this report. In accordance with the general
view here attempted, it will perhaps be sufficient to observe that, although the whole region is
generallY pretty closely packed with mountains, still the available country in the valleys and
prairies can be reckoned-it is not too much to say-by thousands of square miles, requiring
only roads-the leading-strings of nursing nations-to develop its capabilities; and if the successfu 1 cultivation of mountain slopes and unpromising soils in densely peopled countries be con~
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sidcred, it will warrant the conclusion, that but an in ignificant fraction of all. the mountain
country will prove unfit for orne kind of u efu l purpose or improvemPnt.
By way of further illustration, howe er, of these mountains and the various routes by which
they can be traversed, a more detailed description will now be submitted of the line of the
odometer survey.
Leaving :Medicine or Sun river, the trail passes through t\vo square-looking elevations, which
seem as if they had been upheaved from the general surface to a height of about eight hundred
feet, having a base each of at least a square mile, the table-land on the top corresponding with
the surrounding country, and the almost perpendicular sides showing a regular stratification,
such as, no doubt~ obtains through this section generally. On the one to the northwest, the edge
of the stratum of rock on the Yery top resembles a crown in some degree, on which account it
was called "Crown Butte;" they are both called the "Big Knees" by the hunters. Frorn these
curious features, which may be considered the gate or entrance to the mountains by this trail,
there follows a succession of every description of mountain country. For the first twenty-five
miles the trail winds a devious course to the southwest, through innumerable, naked, and rncky
hills of moderate elevation, with rugged outlines; and, crossing several small streams, leads to a
defile on the south fork of Dearborn river, which is the entrance proper of the Blackfoot or
Cadotte's Pass, as this point is accessible from other directions. On either side of this distance is
a considerable extent of country in which the rocks crop out in every conceivable shape. In one
case further progress is stopped, to all appearance, by an immense wall of rock, stretching .from
hili to hill across the ravine in which the train is moving. The guide, however, soon finds a
narrow passage which admits one animal at a time, at the risk (which sometimes becomes a
certainty) of tumbling into a deep muddy water-course which has its outlet here. In numerous
instances the rocks project perpendicularly to a great height from the surface, and, from constant
disintegration by the action of frost, the accumulating detritus forms a regular slope around
the base, which has a very artificial appearance. · One of the most remarkable of these is
the "Bird Tail Rock," a pretty and appropriate name; it is probably not less than three hundred
and fifty feet high, of which about one hundred and fifty feet of the upper half is a picturesque
cluster of uasaltic (?) columns, which attracts the notice of every traveJler, and so straight that
it baffles the most persevering efforts to ascend it. The writer and a companion made the attempt
and arrived at a recess within about one hundred feet of the top: here was found the lair of
some wild animal, probably a grizzly bear, judging from its size and the dung which lay about.
It was perhaps a lucky circumstance for the visitors that Bruin happened to be "not at home."
The defile leading to the pass is ten miles through, in a course of southwest by south, and
is walled in on either side by loity mountains, whose steep sides are clothed almost to their summits with an impenetrable forest of every species of pine. From the sources of Dearborn river
a steep and laborious ascent of over a thousand feet attains the dividing ridge of the Rocky
mountains; and on the other side a more sudden descent of about six hundred feet leads into a
similar defile, where, immediately at the foot of the descent, rise the waters that flow to the
Pacific.
The view from the top of the dividing ridge should be often seen, to be well described, as
very change of weather doubtless produces a corresponding change in the aspect of the vast
scene.
n the ocea ion of our cros ~ in , although in the valleys the weather was mild and
. erene, on tbe top there bl w a gale which "\vell nigh took men and mules off their feet, and
made it difficult to take a steady look in any direc6on. An endless succession of towering peaks
and ridg s retch d away int
lue di.Jance on every side, until the farthest outlines seemed
in iffer ntly t be ·1ond or mountains. The fir t now had fallen and melted in the valleys,
m_ ~li~ n d_ in patch - on the hirrhe"t . ummit~, givmrr them a sharp re1ief amidst the
b
u ky pme~ ·~· ht~l , hat cmcd to r tl ct their glo my hues upon the sky; for although the
sun ;vas lumnrr bn h 1 , he ee ed impotent to cast a cheerful ray upon the sombre and stormy
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mountain waste. At this great elevation there is probably afways more or less high wind,
which, with th tremendous view on every side, might well fill the untutored mind of the roaming savage with the idea that here must be the abode of the spirits of storm and destruction ..
The Blackfoot fork of the Bitter Root river; which has one of its sources here, flows southwest
by west for twenty miles through a narrow valley, which gradually opens to a width of four
mile at its lower end, where there is considerable timber in the bottom; the trail, however, keeps
the open prairie, which is unobstructed, except by the small affiuents of the main stream. The
valley suddenly closes to a narrow gorge, into which the waters, now swollen to the dignity O£
a river, rush with some force. Here was a considerable beaver swamp, and a complete dam
across the river forcing the pent up waters into a side channel; this was the only specimen of the
labors of that industrious animal which was seen upon this route. The trail follows the river
through the gorge, crossing it several times, and, after twelve miles of the most difficult mountain
paths-sometimes through thick and tangled brush, some6mes along steep and dangerous sidehill, then through a gigantic net-work of fallen timber, and often through the swift and deepening
current-emerges at last upon one of the largest an<i finest of the mountain prairies. Enclosed
all round by high mountains, as this and all the other prairies are, they appear to be of much
smaller extent than they really are. Its greatest length nearly north and south is about twenty
miles, by an average width of seven; thus containing certainly over one hundred square miles
of good grazing land, with a gently undulating surface and numbers of small ponds, the river
meandering through it, with timber and brush at intervals.
Geology must determine whether, as it occurs to almost every one, such prairies have been
formerly the beds of mountain lakes; while a reflective mind takes pleasure in anticipating
the time when the wild and exuberant beauties of such scenes shall receive the chastening touch
of art, and be animated by the labors of a civilized and industrious community.
Crossing this prairie a point or two north of west, tqe route, and the river· generally, continue
in the same course for ten miles along the base of high and steep mountains on the south,
and a considerable extent of prairie hills on the north ("Prairie of the Knobs," of Lewis and
Clark;) thence through a small level prairie of a few miles in extent, surrounded, of course, by
high mountains; thence, for thirty miles, a few points south of west in a deep, narrow valley,
following the river where it can be followed, and meeting with every variety and difficulty
of mountain path-narrow, level intervals, jutting rocks, thick-growing and obstructive timber,
steep ascents, and rocky and dangerous side-hill. It would be a tedious if not a hopeless task
to attempt to give in detail the striking and ever-changing scenery of so great an expanse of
mountains; it is the happy privilege of the painter, only, to present at a glance the varied elements of the picturesque and sublime, which would soon grow tiresome in description, even if
exact and vivid desc:r:iption were possible to such an extent.
After the last distance stated, a small stony prairie occurs where the Blackfoot fork joins the
Hell Gate river, which then flows through a narrow opening on the west called Hell Gate, and
debouches on the open valley of the Bitter Root, which, seven miles farther west, receives by
two mou1.hs the collected waters from the eastern ranges. The Blackfoot fork is the " Cockalahishkit or River of the Road to Buffalo" of Lewis and Clark; but why it should be so called is
not very clear, for the mountain Indians go to the buffalo plains by several routes·, of which the
Blackfoot river is believed to be the worst and least used.
Some twenty-odd miles up the valley ~f the Bitter Root, which has already been sufficiently
noticed, are the Flathead village of St. Mary's and the hospitable mud-walls of Fort Owen, occupied by the genLlemen of that name, independent traders with the Indian tribes, and setting a
fine example of persevering industry in reclaiming and cultivating the soil, raising crops and cattle.
Fr~m the confluence of the rivers near Hell Gate the main route avoids the difficult part of
the Bitter Root valley, turning on a course directly north about twenty miles through a pictlfresque defile to an extensive and fertile prairie on Jacko river, where numbers of wild horses
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were seen; thence northwest sixteen or seventeen miles, through the mo t varied and interesting scenery, to where the Jocko empties into the Flathead river, a stream as large as the Bitter
Root, and sometimes supposed to be Clark's fork proper. This river comes from the north to
this point, and turns directly west, with little variation for twenty-five miles, where it joins the
Bitter Root at the opening of a mountain-bound prairie called Horse Plain. In the last half of
this distance the mountain form a canon on the river similar to that mentioned on the Bitter
Root, at the commencement of which the route leaves the river and tends northwest nine miles
through Camash prairie, 'vhich is the least attractive-looking of such spots; thence west again
about nine miles through a rocky pass, and, by a steep descent, strikes the united waters at the
foot of Horse Plain. Since the conclusion of the surveys in the mountains it appears that the two
avenues to the valley of Clark's fork by what are called canons, on the Flathead and Bitter Root
rivers, immediately above their junction at Horse Plain, have not received the thorough examination to which their importance entitled them; it will not, therefore, be out of place to give in a few
words a somewhat clearer view of their character, as amongst the principal topographical features of the whole mountain section.
They have been mentioned as canons; but this expression must not be taken in the exact sense
in which it is applied in purely volcanic regions, where unbroken perpendicular walls of rock,
thousands of feet in height, are opposed to each other for many miles; but they come the nearest
to this idea of any similar features in the mountain-basin in which they occur, and of which they
are the natural outlet. Vertical walls are understood to occur for short distances, but in general
the mountains crowd upon the rivers in rugged broken masses alternating with steep slopes and
-dense timber, the sudden and frequent windings of the channels being the most serious engineering difficulty. How far this character actually extends will require further and more deliberate examination to determine ·which is the more necessary, as, notwithstanding the facility of
detour which is founLl higher up in the different brFtnches of Clark's fork, still, from the configuration of the country, the manner in which the interior or spur ranges of the mountain-basin close
upon these rivers above their junction, it is easy to perceive that all practicable routes concentrate
to this particular point, with the exception of the route across the Cceur d'Alene mountains reported by Lieut. Mullan, but only as entitled to further examination. Thus the result of the whole
examinations in this extensive basin is, that two practicable railroad passes are reported into the
basin (going west) and two passes believed to be practicable out of it. The canon on the Bitter
Root was partially examined by Mr. Lander; that on the Flathead was not examined at all.
They are both believed to be practicable at extreme cost.
In the next seventeen miles, a point or so north of west, the river now certainly called Clark's
fork* winds through the deepest and narrowest part of the valley, the mountains on the south
rising abruptly from the water, and heavily timbered; but on the north they project, in shapeless, naked masses, to an immen e height, th e frequent piles of fragmentary rocks giving evidence
of some tremendou5 disruption; the whole range bearing the appearance of having been rent
asunder by some giant force, while hanging rock and mural precipice stand in stupendous contrast
to the bits of sward and timber on the river-banks and islands. About midway through this
magnificent gorge lie the remains of the "Fallen mountain," over which the trail leads as the only
chance to proceed; the rudest kincl of horse-track which even an Indian would construct wind~s
de ious1y on either side from top to bottom, from rock to rock, the interstices being partially filled
up with tb smalle. t frao-ments and detritus, but not so as to insure freedom from danger without
the greatest circumspection. It takes half a day for a train of moderate size to cross, and this is
rarelj done ;vit out injury or loss of animals ; indeed, it is still a mountain in its fall. At the
nd f tbi gran ao-o-r gate of everything that is sublime and beautiful in scenery, are a few square
P r. 1 .0 ob in hP. Indian name ; bu~ th yare o h pele lynnpronounceable, that not one could be retained,
c K 1 ) lm f,r
n1l d'OrPill~> · nnrl Kali pclm i mer ly tb beginning of the Indian nam , which xtend

TOPOGRAPHY OF ROUTE FROM THE MISSISSIPPI TO THE COLUMBIA.

173

mil s of swarcl and timber called Thompson's prairie, and here we pause once more to admire the
noble pro~p<'Ct.
This prairie is a succession of grassy terraces on the north from the river to the frowning
mountains which enclose it, and which on the south rise steeply from the immediate bank;
the lopes b tween the different levels are covered with timber, of which the youngest growth
xt nd irreaularly
on tlw open plateaux. Standing on the river-bank and. looking up the valley,
b
th view embraces all the elements of grandeur and beauty that can be imagined in mountain
sc n ry, and in an extent which an artist would choose for a single picture. Here, as in many
p1acrs, the mountains close in upon the river, making a stupendous gateway to the open prairie, into which pours a brawling stream through one of the numerous gorges from the north.
It is late in the morning when the sun overtops the crowded mountains and lights their deep recesses, gilding the autumnal foliage of the little islands, which derive additional beauty from
their clear reflection in the still back water created by the meeting of the rivers; the massive
outlines of the foreground are still enveloped in shade, while in the mighty opening, rocks and
trees, and pool and torrent, are glowing in a blaze of light. Such are the scenes that reward the
way-worn tourist throughout this great region, and it is almost sorrowful to reflect that the very
purpose of our explorations will soon dispel the "enchantment that distance lends," when it will
be no longer an event in life to have crossed the mountains.
The character of the valley of Clark's fork, from Thompson's prairie to Pend d'Oreille lake,
has already been perhaps sufficiently indicated in the general review of the mountains. The
course and distance are about sixty-five miles nortl~west, in the course of which the only new
£ aturcs are a few small canons, as they may be termed, through which the river suddenly disappears, but soon emerging and meandering through the dense timber, and making several remarkable horse-shoe bends. Of the canons, that called the Cabinet, about thirteen or fourteen
miles from the lake, is rather remarkable, but wanting the interest of novelty to those who have
seen the wonders of the mountains from their eastern base. The traveller through the valley
frequ ntly passes through tracts of timber where the tall trunks stand denuded of their limbs and
foliage, scarred and blackened by destructive fires which are sometimes started by lightning, but
as probably by negligence or the nefarious purposes of hostile Indians. It is one of the grandest
sights by night to watch the progress of the fearful elemeut through the close-grown trees; the
hissing of the Hames enveloping the green limbs; the crashing of falling logs, and the clouds of
belching smoke that darken the star-lit sky; the lurid glare and fitful light, in which the outlines
of the hills and woods are seen starting from obscurity into view, to sink again into thicker darkness: these, with all the minor concomitants of ~uch a scene, make an impression on the mind
which can never be effaced . Though these fires be so terrible in appearance, they are rarely
of any gr at extent, as the mountain-spurs and jutting rocks, with the winding of the river, form
impassable checks to the most furious fire; they are soon succeeded by a growth of young trees,
and are of but slight importance, compared to the devastating effects of a fire on the prairies.
Among the few disagreeables of such a mountain trip is one, it should be hoped of rare occurrence, which perhaps may not improperly be mentioned here. While the studious observer of
nature is feasting his imagination with the varied scenery of the mountains, he suddenly stumbles on th e scalped remains of some poor Indian 'varrior, left hastily on his last battle-ground by
his vanquished tribe, his horse having shared his fate, lying near by; horribly mutilated by obscene
birds and beasts, the loathsome objects are found, it may be, festering in the sun or .stiffened in
th'e frost-the most deplorable evidence of the unceasing hostilities which seem to be the most
important purpose of the red man's life.
.
At the end of the most thickly wooded section of Clark's fork is Pend d'Oreille lake, encircled
by a zone of romantic hills of diminishing elevation, and dotted with a few lovely islands like
gems upon the breast of beauty. It is of very irregular form, with a varied shore-line of rocky
bluff and sandy beach, a large section of which exhibits unmistakable indications of iron. Going
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round the northern shore, a course is made across the lake to its outlet, of west-northwest, sixteen
mile ; thence about eight mile southwest to the Hudson's Bay crossing, to which the distance on
the river js twelve miles. From the crossing to the 49th parallel the river is very little known.
Lieutenant Arnold made a reconnaissance of the falls over which it pours into the Columbia; but
no regular examination of the rest of the river from St. Ignatius to its mouth has hitherto been
made; it is merely reported to be exceedingly rough and dangerous by the hardy mountaineers.
With respect to the character of the river channels, and their capability of improvement from
Fort Owen to Vancouver, it will be sufficient here to refer to the daring adventures of Dr. Suckley
and his little p arty, during their attempt to go the whole length of those important rivers in a
single canoe. When that gentleman arrived at Vancouver, some time after the main parties, his
lugubrious and forlorn appearance, in the fragments of a dragoon overcoat and the remains of
party-colored blanket leggins, sufficiently attested what patient endurance his gallant efforts
must have cost him; but his own lively journal should be allowed to tell the rest. It is to be
regretted that the hardships he .experienced should have made it impossible to render a more
perfect survey of the Columbia; but it is hoped that his narrative, besides its general interest,
will redeem whatever errors may subsequently be observed in his sketch of that river as it will
appear in the maps of the expedition.
.
Leaving the crossing southwest by south, twenty-five miles across the easy summit between
Clark's fork and Spokane river, through open timber to the beautiful plain called Cceur d'Alene
prairie, where are found large bands of domestic cattle in the finest condition, belonging to different
trading posts-the best evidence of the ease with which such places might be settled. It is
the largest of the mountain prairies on the main route, and probably the most superior in any
point of view; but having already indicated the general character of all these prairies, it will
suffice to remark the decreasing elevation of the mountains in which it is em bosomed, suggesting
to the traveller that he is soon about to quit these scenes of nature's greatness. Twenty miles
southwest along the edge of Cceur d'Alene prairie reaches Spokane or Cceur d'Alene river(the doubts about the application of such names will be examined and cleared up for the final
map)-sixteen miles, two points north of west to the crossing of the Spokane; after which,
having made a steep ascent offive or six hundred feet in a few miles, two points south of west,
throug h alternate wood and prairie, the mountains, though still in view, are actually passed, and
then is beheld the first expanse of the Great Plain of the Columbia.
When the foregoing was written, the journal and map of Lieutenant Mullan's comprehensive
exploration from Fort Owen to Fort Hal1 was received. The great extent of mountains and
prairies embraced in this work, which was performed during the winter months, would call for a
more extended notice, if they were not of such exactly similar character to those already mentioned
here, with the exception of the large sage plains near Fort H all; indeed, if there be any difference
in the likeness of the former features, it might be inferred, from the impulsive and enthusiastic
reports of that officer, that they were rather superior than otherwise to anything of the kind
occurring in this report. His journal of that route abounds with interesting details which must
necessarily be excluded from a ketch simply intended to embrace the general features; for if
everything were included, connected n;ter ly with the subject of topography, a large and readable
volume might be filled. From near the point where the dividing ridge of the Bitter Root mountains joins the main Rocky range, the latter sweeps around to the southeast, making a reverse
urve and enclo~ing a smaller mountain basin, open to the east, its waters forming the Jefferson
fork of tbe li 'souri, an containing an ar a of about ten thousand square miles, of which one
t1 o -~n may be reckoned for open and favorable country hitherto observed, embracing many
l
tful n e~t n.. ive prairies, of which the largest is the Big Hole prairie, (the Hot Spring
• 11 Y f e ;n an
1 rk)
nding numerous tributaries to Wisdom river, and having an
.t n f
·eel\ ·nt p ture.
· plorati n of th' b· in, Lieut. lullan entered from the eastern fork of St. :Mary's
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river, crossina the Big Hole mountains ; thence about five days' march, traversing the extreme
h adwaters of Wisdom river and J efferson fork, again crossing the main range to Fort Hall,
(about one hundr d miles through the well known sand and sage desert of the Snake River valley.)
Returning, he crosses the basin again by a more easterly route, crossing the two streams mentioned
about a day's march above their junction, his route leading almost wholly through prairie valleys
of err at beauty arid reported fertility. Leaving the basin by a small branch of Wisdom river,
he ~ro.sses the Rocky mountains for the fourth time, and enters the greater mountain feature
already described by the South fork of Hell Gate river, on which he reports a more extensive
di trict of open country than any before observed, and a considerable hot spring. He calls this
broad valley the Deer Lodge prairie, which, from its great extent and reported advantages, will ·
probably, when better known, dispute the palm of superiority even with the famous valley of St.
1\'Iary's.
The Blackfoot fork, St. Mary 's river, Lou Lou fork, and the western slope of the Bitter Root
mountains, with the J efferson fork, Wisdom river, &c., were explored .ancl described by Lewis and
Clark; but those celebrated travellers having had no o~ject beyond that of exploration simply,
and having left no topographical data beyond general description, the recent more systematic
explorations may be considered as essentially new, as they we~e absolutely necessary for any
practical purpose.
·
The Great Plain of the Columbia, or Plateau of Spokane, as it has been called, is boun.d cd on
the north by those rivers, on the west by the former, and on the south and east by the Blue and
Rocky mountains ; it is about two hundred by one hundred and fifty miles in its greatest length
and breadth, and presents such a curious variety of surface, that it has been alternately called
a barren sage plain, rocky plateau, sterile waste, and sandy desert. A great deal might be said
to show that it is either or all of these, but there can be no doubt that it possesses many points
of interest which time only will develop. It contains numerous lakes and rivers, the latter
flowing almost invariably in canons of proportionate dimensions, from the great fissure which
holds the Columbia to the little cracks in the surfat;e peculiar to every streamlet. Large tracts
contain little else than huge masses of columnar basalt, projecting to different heights, from ten
to one hundred feet; extensive swales occur, covered with bunch-grass; and sometimes we pass
through many miles of short rounded ridges and hillocks, arranged, as it were, in rows, and laid
towards the same cardinal p oint ; while near W allah-W allah are large fields of artemisia in deep
sandy soil, the most unfavorable part of the whole route. As might be supposed, the best sections
of the Great Plain are found in the immediate vicinity of the mountains, where a deeper soil
accumulates from the wash of the hills ; but the extreme western portion, near the Columbia,
presents little else than a miserable desert of drifting sand, alternating with sage plains and
naked volcanic rocks. The examination of the Grand Coulee by Lieutenant Arnold shows
another instance of the little relianc e to be placed in unauthorized reports; instead of connecting
across the northwestern bend of the Columbia some seventy miles, and being, as might be
suppose<.l, the old bed of that river, it extends but twenty-five miles, with the form of an
immense canon, and then is soon lost in the general level of the plateau.
Not unfrequently on the rivers and streams the cation walls disappear in rounded slopes, which
open out into valleys and flats where moderate grazing is found, and sufficient of brush-wood and
dwarf cedar, poplar, &c., for fire-wood, while in very extensive sections the bunch-grass affords ·
pasturage that might be called abundant. The soil, which is mostly decomposed trap-rock, of
various depths, but generally thin, cannot be denied to possess properties of productiveness;
and on the swa1es it is vegetable mould, which only requires cultivation to prove its capability,
while the rivers and lakes ab0und in fish, but the hungry wolf is the only tenant of the plain.
The region, altogether, however, is not very attractive in any respect, and can only be looked
upon as a new field of enterprise when the more favored wilderness shall have been subdued to
the ever-increasing requirements of civilization.
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From the pokane to where the Pelu e join the Snake river in a direct course across the
plain 1~ about ninety miles southwest, during which the route crosses numerous small streams,
and through such bleak country as bas been hortly noticed; thence about fifty miles southwest
to Fort \Vallah-Wallah, some ten miles below the confluence of the Great forks of the Columbia,
and another important stage of our journey has been accomplished. It should be stated here,
that the longest march without water on the nearest route to Wallah-Wallah was twenty-seven
miles; but by taking a longer route, water can be had by much shorter marches.
The Columbia river from Wallah-Wallah clown, its canons, rapids, the Dalles, Caseades, &c.,
are too well known to require much notice here; they have long since received the polished touch
of one of the most eminent and favorite of living writers, and, in connexion with the northern
Cascade mountains, have just been thoroughly handled by the gentlemen of the western division.
It will be sufficient to observe that the prairi~s south of the Columbia, over which the bdometer
survey was carried, are extremely hilly and sandy, with some artemisia, which, however, is not
seen beyond the Umatilla ; an occasional house being a cheering sign that our labors were
drawing to a close. From this route the majestic outlines of the principal peaks of the Cascade
range, north and south, are almost constantly in view, from incredible distances, glistening
through the pure air in their mantles of eternal snow. Near the Cascades, as the principal
rapids of the Columbia are called, the odometer gave out, as well as some of the animals, and
the winter was too far advanced to renew the attempt to carry the survey to Puget sound.
However, it is satisfactory to know that the survey, as it was first plotted, independent of correction by astronomical points, but connected by those of Captain Wilkes and Professor Nicollet,
was only ten miles in error ; being in excess, in a line of nearly two thousand miles, an error of
only one in two hundred, while in latitude there was no error whatever.*
·
Going down the Columbia, the reason of the Cascade mountains being so named becomes
apparent from the steep sides of that tremendous chasm through which the gathered waters seek
the ocean. Foremost among the wonders that attract the admiring gaze of travellers are the
numerous and beautiful little falls which pour from every crevice, at every height, and frequently
from the very mountain top. The grand proportions of the mountains and the noble river deceive
the eye with respect to distance, and surprise ensues that there should be heard no " sound of falling waters." As many as twelve of these fairy cascades can be counted within view in a single
reach of the river. Some, descending from hanging rocks, are dissolved in spray less than
half way down the fall; others steal down the crooked crannies of the mountain, never actually
leaving their steep channels, in which they glisten like a snow-wreath ; and not a few seem as
though they were frozen on the mountain side, so regular and imperceptible is the motion of the
water, and a telescope is necessary to prove that they really are what they barely seem to be.
Mos.t of them are but tiny threads of foam; but on turning a projecting and sheltering cliff, there
is found another little beauty in a nook adorned by groups of evergreens, where the water pours
over a broader ledge, and spreads into a veil such as Undine might have worn: gently waving
with the undulations of the air, every drop yet appears so distinctly to the eye that we pause,
though vainly, to hear it pla bing on the rocks beneath.
From the Cascades down the Columbia in a steamer, and up the Cowlitz, it may be, in the
mail canoe; finding little towns on the banks, and ~lee ping in houses every night, so that we
believe we are getting into s ttlements once more. It is scarely necessary to make more than a
few clo ing remarks on a Territory where already nearly all the appliances of industry are
actively at work amid a quickly-growing population, and whose productions begin to vie with
th ~ f any country in thP t mperate zone. It has no doubt been told in many different ways
that the o ntry ~· ~ t of the a cade range and north of the Columbia, particularly around Puget
s un ab und in all the r s urces that contribute to the growth of States; that its dense pine
0
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forest, which is its most prevailing feature, is interspersed with valleys and prairies, mauy of
them te ming with life and energy, and that it cannot be long before their hardy citizens shall
as ume the proud position of a sovereign State.
It remains, therefore, but to take a farewell glance at those majestic mountains, some of which
may even now be vomiting their hoarded fires.* _ V'vr e pause at every opening in the woods to
admire the brilliant tints of slumbering volcanoes, · or to watch a passing cloud em purpled by
the sun, far below their lofty summits, and turn away reluctantly to complete our journey with
the day. Towards the termination of the ride from the Cowlitz to Olympia the opening timber
giv s glimpses of distant waters, overtopped by the outlines of high mountains with whitened
peaks. Emerging from the forest-depths, the mountain ranges of the Cape Flattery peninsula
grow clearly into view; their snowy peaks and summits are seen gleaming in the mellowed
splendor of the evening sunlight, and reflecting a radiant glow upon the placid bosom of the
sound; putting an appropriate period to a long and eventful journey, and to this sketch.
I am, sir, very respectfully, your obedient servant,
JOHN LAMBERT.
Governor I. I. STEVENS,
Chief if Northern Pacific. Railroad Exploration.

2. PRET.IMINARY NOTICE OF THE GEOLOGY OF THE COUNTRY EXPLORED BY DR. JOHN EVANS,
GEOLOGIST.
[This paper, sent from Washington Territory, where Dr. Evans was still employed in the field when the report of Governor
Stevens was submitted, was lost on the route.]

3. MEDICAL REPORTS OF DR. GEORGE SUCKLEY, ASSI~TA~T SURGEON U. S. A., AND DR. J, G.
COOPER, SURGEON OF THE EXPLORATION.
DR.

SUCK~EY'S

MEDICAL REPORT FOR THE EASTERN DIVISION.

FoRT STEILAcooM, PuGET SouND, W. T.,
January .4, 1854:.
SIR: 1 have the honor to submit the following brief report concerning the health of the parties
under your own immediate charge, operating between the head waters of the Mississippi river
and Puget sound, together with a few remarks concerning the character of the country passed
through, and the prevailing diseases in the various Indian tribes seen on the route.
'rhe whole line of march can be readily divided into five distinct sections, varying considerably
from each other in soil, climate, and productions.
1. The prairie and coteau country between Sauk rapids and Fort Union, at the mouth of the
Yellowstone river. The eastern two·- thirds of this section was exceedingly level, abounding in
lakes, ponds, and pools. The weather was generally clear and pleasant, the heat of a July sun
being generally moderated by refreshing breezes. Dews at night very heavy. Vegetation rank.
The western third of this was principally through a coteau country, nearly destitute of timber.
Lakes numerous, but many of them stagnant and saline. Dews very light. Vegetation more
scanty.
The main party of sixty-seven persons, and the detachment of nineteen under Lieutenant
Grover, were occupied in passing through this region from June lOth to August 6th, a period of
about eight weeks. The health of all persons was excellent ; not a case of malarious disease
appeared; and the only cases of sickness which came under my notice were slight attacl\s of
looseness of the bowels, produced by eating too heartily of buffalo meat, in addition to the use of
;;, A late mail announced that Mount Rainier was emitting smoke.
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·aline water. The e slight ailments yield d very readily to treatment, and but one man was
prevented thereby fi·om duty, and confined to bed. His illness was promoted and aggravated
by his own gross impruc.lence. With proper choice of camping grounds we could nearly always
obtain good water, and plenty of it.
2. The route passed over between Fort Union and Fort Benton, by way of the valleys of the
.Missouri, Milk, :Marias, and Teton rivers.
The command at this time numbered over one hundred persons, and the time occupied on the
march was between August 8th and September 8th. The length of this part of the march was
three hundred and seventy-five miles.
Three men came on the sick report: St. Louis, (teamster,) epileptic convulsions; Osborne,
(cook,) partial paralysis; Sergeant Collins, (corps sappers and miners,) dysentery.
The two first mentioned would probably have been attacked with the above complaints
whether they had been employee] by the expedition or not. St. Louis had been subject to fits
for several years. It was thought best to send him in a boat with a party which left Fort Benton
for St. Louis, Missouri, under charge of Lieutenant Saxton. Osborne continued with the majn
party until it reached St. l\fary's village. He then had another attack of the paralysis, and
was left with the men under Lieutenant .Mullan's charge. Collins's attack seemed to be owing to
indigestion, and consequent diarrhcea, kept up and aggravated by riding on horseback. He was
too unwell to proceed farther with the train, and was consequently sent down the river with
Lieutenant Saxton. The health of the rest of the party was exceedingly good.
3--Contains that portion of our route between Fort Benton and Fort Colville, passing over and
through the Rocky, Bitter Root, and Cceur d'Alene mountains.
This country is well wooded, and is abundantly supplied with swift running cold spring brooks.
No cases of sickness occurred in the main command. At St. 1-"lary's I wa:S detailed on special
service, which necessarily involved my absence from the main party until we reached Fort Vctncouver.
Section 4, embraces our route through a country almost destitute of timber between Fort
Colville and the Dalles; the health of the command still continueu excellent.
Section 5. March between the Dalles and Puget sound, via Fort Vancouver.
This district is well wooded, and abundantly supplied with good water. Three cases came
on the sick report as follows: The first was that of a mule-packer, who had contracted syphilis.
The second was a case of severe acute articular rheumatism in the person of a dragoon private.
This was produced by his lying out in the wet all night, during a fit of intoxication. The rest
of the men were all healthy, except one of the gentlemen of the scientific corps, who became
slightly indisposed in consequence of the sudden change from being in the open air, to in-door
confinement at Vancouver.
On reviewing the whole route, the unequalled and unparalleled good health of the command
during a march of over eighteen hundred miles appears remarkable; especially when we consider
the hardships and exposures necessarily incident to such a trip. Not a case of ague or fever
occurred. Such a state of health couid only be accounted for by the great salubrity of the countries
passed through, and their freedom from malarious or other endemic di3ease.
All the Indian tribes which came under my observation east of the Rocky mountains seemed
fr e from epidemic disease, at lea t temporarily free. Their principal complaints are chronic
inflammation of the eye and phthi is pulmonalis. Lues venerea and gonorrhcea prevail, -to a
ertain xtent, among the s"iniboin and Gros Ventres; but the Blackfeet proper, Piegans,
and lo d ndi n::-, a" far a I could learn, are nearly exempt from these diseases.
The Indian~ en bctw en the Rocky mountains and Fort Colville b long to the Flathead
an
n d reille r Kali pelm tribes.
wing to the good prin<;iples inculcated by the missionhey a:~ Y r virtu?~ in their habits; c nsequently syphilis is almost unknown among
th m.
htht ~ t >: pu1m nah ~ 1 ~ ry rommon amoncr them, e pe ially among the last mentioned tribe.
y
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They are very poor, ~nd frequently suffer from scanty innutritious diet. As most of the members
of b0th of these tribes have been vaccinated by the missionaries, smallpox is of rare occurrence.
The Indian tribes on the Columbia river, below Fort Colville, are rapidly becoming depopulated by the smallpox, intemperance, and syphilis. During the past summer the smallpox has
prevailcu in every direction, carrying off the natives by hundreds. The Lakemans and Wyampums, during this short period, buried more than one-half of their numbers.
In conclusion, I cannot too strongly urge the importance of some well-directed measures being
j n tituted for the thorough and systematic vaccination of all the native tribes west of the
Rocky mountains. Without requiring any additional argumentative appeal, common humanity
and good sense plainly indicate the course to be pursued.
I remain, sir, respectfully, your obedient servant,
GEORGE SUCKLEY, ~I. D.,
·A. A. Su;~geon to tlte Eastern Division of Exploration.
Governor IsAAC I. STEVENS.
DR. COOPER'S MEDICAL REPORT.

FoRT VANCOUVER, December 26, 1853.
SIR: In this report I shall consider, in detail. all the facts noticed in regard to the health ot
the party-the hygiene of the country, and the diseases prevailing among the Indians, with
their remedies. The general health of the party was very good throughout the journey.
No epidemics or endemic diseases prevailed ; boils being the only disease that occurred very
generally, probably in consequence of the warm weather and meat diet. Two men were
discharged at the Yakima with diseases contracted before starting, and which the nature of their
duties as packers, and daily riding, prevented a recovery from during a march. Disorders of the
digestiye organs were common, but readily yielded to treatment. Although almost every person
in the command applied to me at different times for medicine or advice, the above were the
only cases especially worthy of notice. Many of the medicines furnished to the party were found
unnecessary, while others were very useful; and a few were not supplied which would often
have been serviceable. Considerable loss occurred from breakage in consequence of the difficulty of conveying medicines in panniers on the backs of mules.
The country traversed from June to November appears to be very healthy in that season.
The great dryness of the climate, and the perfect drainage of the country, prevent the prevalence
of malarious disease in summer. No instance of endemic diseases of any other kind was met
with not attributable to the mode of life and habits of the inhabitants. Of the diseases prevalent
among the Indians, the smallpox was the most common and fatal in its effects. Whole tribes
have been exterminated by it on the Columbia river, and we met with it among all those inhabiting the west and north sides of its upper branches. Nearly all the survivors were marked
with it, and it was decreasing at the time of our visit. Vaccination had been ~ried by some
white residents on the Okinakane river, but without effect. East of the Columbia, however, it had·
not yet appear~d, and the principal tribes there had been vaccinated by the Catholic priests.
No indubitable cases of the syphilis were seen east of the mountains, though it has prevailed
very generally on the west side of the mountains. I saw cases of intermittent fever on the west
side of the mountains, but none on the east. The Indians. there, however, say that it formerly
prevailed extensively, but suppose it was brought from lower down the river. I met with no
.disease of the digestive organs among them, and their unvaried diet of dry fish and berries
does not seem to affect them. Chronic inflammation of the external eye, with opacity of the
cornea, is very common, apparently caused by the irritation of smoke in their badly-ventilated·
huts. Blindness following smallpox was met with but rarely.
I sa': an instance of curvature of spine in a boy of about fifteen years, then past remedy.
Deformity of the hip-joints was not rare, probably in consequence of morbus coxarius. Frac-
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turcs and di~Iocations of the limbs appear to be rare. The Indians are not much exposed to
accident of that kind, on account of their indolent habits and little taste :fi1r adventure. Atrophy
of the mu cle conMtituting the calf of the leg is almo t a disease among them, in consequence of
their infi:equent use in walking; all journeys being performed on horseback or in canoes, even
for half a mile di ... tance. Consumption is common among them, in consequence of poor clothing
and shelter, combined with the weakness of constitution, generally caused by a scanty and
innutritious quality of food. Decay of thP- teeth seems to be rare, but they wear down from the.
surface, as ih horses, &c., forming smooth flat tops.
I could learn of very few remedies among the Indian tribes; they are unwilling to tell of such
as they have, which must be very few and of little value, as they place great confidence in the
treatment and medicine of the whites. Many tribes on the upper Columbia and its branches
use the hot vapor bath, followed by a plunge into cold water. This severe hydropathic practice
does not seem to benefit them, and is fast giving way to other remedies. The huts used for its
administration have been often described, and are used also east of the Rocky mountains. Like
all savage nations, charms and incantations are much relied on by them. An umbclliferous
plant (Pencedanum) is used by them as an emetic, as well as the root of the Sicyos Oregon us,
or wild melon, which has properties similar to those of colocynth.
There are, undoubtedly, many plants indigenous to the country, of great medicinal value.
Some of these are well known, but a long time will be required to ascertain fully the uses of the
greater part of them. Some are noticed in the accompanying list of plants observed.
Respectfully, &c.,
J. G. COOPER, J.YI. D.
Captain G. B. McCLELLA~,
Corps of Engineers, Commanding Expedition.

B.
SURVEY OF THE CASCADES.
4.

RAILROAD PRACTICABILITY OF THE CASCADES AND OF THE LINE OF THE SNOQUALME PASS,
BY CAPTAIN GEO. B. MCCLELLAN, CORPS OF ENGINEERS, U. S. A., IN COMMAND OF THE WESTERN DIVISION.

[The survey of the Snoqualme Pass was carried by Captain McClellan llp the valley of the Yakima to three miles west of the
dividililg ridge.]
OLYMPIA, W. T., February 8, 1854.
SIR: I have the honor to submit the following report upon the practicability of a railroad
across the Cascade mountains.
The result of the explorations of the last summer has been to ascertain that, between the parallels of 45° 30' and 49° north latitude, there are but two passes through the range practicable
for a railroad: that of the Columbia river, and that in which the north and main fork of the
Yakima heads.
I will first describe the latter-heretofore erroneously called the Snoqualme, for the reason that
the river of that name, the south fork of the Sinahornish, was incorrectly supposed to head in it.
The ap-proach to this pass must be by the valley of the Yakima, crossing the Columbia anywhere within fifteen miles above the junction of these two rivers.
The C lum ia h r run through a level and extensive sage plain, of a sandy soil; the
app: ach . e per£ .ctl~ g d; the river about four hundred yards in width.
m t n l fc r bn rrmrr '.·i~ts imme iately at hand.
Ucnt Y 11 w pine r ,...,.~ a undantly on the akima, a out one hundred miles from its
m
n can be fl ate
wn at b1gh " ater with but little difficulty.
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Good granite is found on the Columbia, about one hundred and forty m1les above the mouth
of the Yakima : it may occur at a less distant point.
From the crossing of the Columbia to the commencement of the pi~1e timber is a distance of .
ninety-six mile ; the general character of the valley to this point is wide, open, and terraced;
the grouncl •of sand, gravel, or loose stones-but little clay, or vegetable mould;_ curves easy;
long stretches of straight road, perfectly practicable. In this distance there are five points where
the hills come close to the river; making, at most, ten miles of side-cutting necessary. This cutting
is generally in earth, loose stone, or trap-rock, easily broken into blocks. In addition to these
five points, the last eight miles of the ninety-six will be principally side-cutting in earth, gravel
and sand-the work light, and no very high side-slopes. In the first eighty miles from the
Columbia the grade will be twelve and a half feet to the mile; in the last sixteen miles it will
be eight and a half feet to the mile. By keeping thus far the north bank of the Yakima, the only
bridges of any consequence required will be two, over streams each about seventy-five feet in
width.
At some place in this vicinity it would be advisable to cross to the south bank of the Yakima;
which is here about forty yards wide; good crossing easily found; plenty of timber on the spot;
stone for masonry within twenty-five miles by water. The road now keeps to the valley twentyone miles farther on-four miles beyond Ksitkas; passing through an open pine woods; soil light,
sometimes gravelly; about two miles side-cutting-grade eight feet to the mile. From the point
now reached, there are two methods of passing the dividing ridge: 1st. By means of a tunnel
four thousand yards in length, from the level of Lake Willailootzas, 2,993 feet above Vancouver;
2d. By a tunnel 11,840 yards long, from the level of Lake Kitchelus, 2,388 feet above Vancouver.
If the short tunnel be used, the road must, at this point, leave the valley, take a side location
on the northern slope of the mountains bordering the valley on the south, and ascend eight hundred and ninety-five feet in eighteen and a half miles, giving a grade of 48.1: fe.e t per mile,
in fifty per cent. rock. The plateau of Willailootzas, one mile long, will be entered by a curve,
with a radius of about two thousand feet, and the road pass along the north bank of the lal\"e, with
side location, in eighty per cent. trap-rock, easily worked. This lake should be partially drained;
its shores are steep, and of broken stone. There will be sqme little difficulty in preparing a
proper depot for the workmen, tools, &c., at the entrance of the tunnel. The tunnel, about four
thousand yards long, will pass through solid rock, (silicious conglomerate) and will debouche on
the western slope at an elevation of about three thousand feet above the sound at Seattle. The
road must now have a side location on the mountam spur bordering the valley of the Nook-noo,
in about seventy p~r cent. rock, generally conglomerate; follow this valley twenty-:nine and a half
miles, then take the summit and northern slope of the low ridge separating Lake Mowee from the
valley of the Snoqualme, and from that taking a spur running from the Nook-noo falls to those of
the Snoqualme, reach the latter falls at a distance of forty-five miles from the tunnel-all in sidecutting, with rocks as above.
The grade will be 59.8 feet per mile.
With reference to this stretch of forty-five miles, and that of eighteen and a half miles on the
eastern slope, leading to the tunnel, it is to be observed that the grades given above are on.the
supposition that a continuous grade can be obtained; but it must be expected that the grade
will necessarily be broken, and be higher than the estimate in many places~
From the Snoqualme Falls to Seattle is a distance of about 30 miles, of which the first ten
must have a grade of twenty feet per mile at most; and the remaining twenty pass over a quite
level country.
If, instead of a tunnel from the level of Lake Willailootzas, we consider a tunnel from the level
of L ake Kitchelus, the case will be as follows:
Commencing at the point eighteen P.nd a half miles east of Willailootzas, there will be eighteen
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and a half miles, with a grade of 15.2 feet per mile, and but little side-cutting, through a thickly
timbered country, as far as Kitchelus.
The divide must now be pierced by a tunnel 11,840 yards long, of a character similar to the
one considered above.
The grade to the Snoqualme falls will then be 46.3 feet per mile; all other circumstances
unchanged.
These two methods of passing the divide are given as the only means that have suggested themselves to me, for overcoming the obstacles presented by the best pass north of the Columbia
river. The elevation of the different points was taken with the barometer, from the eastward to a
point about thn~e miles west of the summit; the distances estimated by parties passing over the
grmmd. It must be clearly understood that the statements just made are the results of a reconnaissance with no other instruments than a compass and barometer, and that they are given merely
as the best approximations that could be made under the circumstances; liable to modification
upon any future examination, made with more leisure and better instrument~. ~uch an examination may prove the estimated length of the tunnels to be slightly too great, but will rather
increase, than decrease, the grades as given above. The great difficulty in the case consists in the
short distance available for effecting the descent from the summit to the sound.
During the past summer ~nd fall, and the present winter, I, and the gentlemen of my party,
spared no pains in inq11iring of the Indians as ·to the quantity and nature of the snow in the
mountains during the winter. We examined the snow-marks on the trees in the passes; in more
than one instance our guides pointed out to us, far above our head·s, where they, standing on
the snow, had broken off branches from the trees.
All the information thus obtained from different sources, at different times, and various places,
was perfectly consistent, and is fully sustained by facts known in regard to the Mt. Hood
immigrant trail, the Sierra Nevada, Coast range, &c. We all agreed in the opinion, thus founded,
that in ordinary winters there could not be less than from twenty to twenty-five feet of snow
in .the passes.
Mr. Tinkham having crossed the mountains by the main Yakima Pass on the 21st January,
1854, reports seven feet of snow in the pass. I have every desire to give this report its due
weight, and think it can readily be explained hy the fact that this has, thus far, been a remarkably
dry season, and that perhaps the greatest amount of snow may usually be found in the mountains
at a later period than this. In any event, I still remain of the opinion that, in ordinary wjnters,
not less than from twenty to twenty-five feet of snow will be found in the passes during the most
unfavorable months ofthe year.
With regard to the Columbia River Pass, I am not prepared to speak so much in detail. The
last barometer being broken before we reached there on our return, and for other good reasons, ·I
passed down by water. l\fr. Lander, however, travelled the greater part of the distance by land;
and as his examination corroborates the opinion I formed at the time, I shall content myself with
expressing in general terms the nature of that pass.
The only tunnel required will be to effect the passage around Cape Horn mountain; t}:lis will
not exceed seven hundred feet in length, and a close examination may prove even this to be
unnecessary. There need be no gradient to exceed ten feet per mile; no trouble of any consequence js to be apprehended from the snow; the work will be prosecuted with much greater
rapidity and economy-the supplies much more easily furnished than on the Yakima route.
The di tance from the mouth of nake river to ~- eattle, by this pass, is about one hundred and
f rty mil ~ lon er than y the akima P a ; con iderable side-cutting in rock will be necessary.
The r
h 1 fi How the 0lurnbia t the vall y of the Cowlitz; and following that valley,
_P ~~ible from the "Farm~ " to attle. The country is of such a nature
take
l at
tfficulty i.n o taininCY uita 1 gra ient ; a great part of the distance from
the
cattle w1ll be tbr ugh grav lly prairies.
1
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From \V allah-W allah to Seattle there will be but ten streams of any consequence to bridge;
these bridges will not be of great length, nor will their construction present any unusual difficulties. As a matter of course, there are a number of rivulets to he bridged. It is unnecessary
for me to enter upon the discussion of a question so generally understood as the economy of
low grades and short tunnels, both as to the construction and _subsequent use of a railroad;
neither does it come within my province to consider these passes as to their positions with respect
to the general line from the Rocky mountains westward, whether crossing by the South Pass or
to the north of it. Having stated what I know about them, I have merely to consider their relative
merits with regard to the physical obstacles presented by each. ·
I am of the opinion that the Yaki~a Pass is barely practicable, and that only at a high cost
of time, labor, and money.
The Colum bi~ River Pass is not only undoubtedly practicable, but is remarkably favorable.
I see no reason to believe that an equally good one can be found anywhere through the Cascade
range, or the Sierra Nevada; and have no hesitation in pronouncing it to be, by far, the best frnm
45° 30' to 49° north latitude. The question is, after all, reduced to a choice between the shorter
line, high grades, a very long tunnel, and almost certain difficulty from the snow, in one case;
and the longer line, low grades, little or no tunnelling, and no trouble trom the snow, in the other.
I prefer the latter.
The main Yakima Pass giving quite a direct line from the mouth of Snake river to Seattle, it
·would be desirable that an instrumental survey should be made of it: as well as of the Columbia
River Pass, should any more railroad explorations be made on this line. I have mentioned Seattle
as the proper terminus of the road, whether it crosses the mountains by the main Yakima or by
the Columbia Pass. This place is situated on Elliott bay, and is by far superior to any other
harbor on the eastern shore of Puget sound-! mean here, by Puget sound, the sheet of water
made up of the sound, properly so called, Admiralty inlet, Bellingham bay, &c.
Seattle is the nearest to the Straits of Fuca. It is easily entered with any of the prevailing
winds, is secure from heavy seas, and has a most excellent holding-ground of blue clay, and
good depth of water-thirty fathoms. The banks are suitable for a town; the deep water
comes so near the shore that but very short wharves will be required. Semi-bituminous coal
has been found within fourteen miles by water up the D'Wamish. The harbor can be defended
by permanent fortifications.
Next to this place, Steilacoom is the best terminus on the eastern shore: it is not so accessible
from the straits; it affords a fair harbor for large vessels; and the "Narrows," which cover
this harbor, are more easily defended by permanent works than are the approaches to Seattle.
The examination of the passes of the Cascade mountains was necessarily limited to a hasty
reconnaissance, for the reason that that range was almost wholly unknown-in fact, nothing whatever was known of the portio]) north of the Yakima Pass ; and as I was under the necessity
of completing the examination as far as the northern limits of our territory, I had no choice, but
to ascertain, with the least possible delay, the most important facts with reference to each pass,
and then push on in search of others.
I am, sir, very respectfully, your obedient servant,
GEO. B. :McCLELLAN,
.Lieut. Engineers a.rzd Bvt. Capt. U. S. A.,
Commnnding Western Division of Survey.
Governor I. I. STEVENS,
Chief of Northern Pacific Railroad ExzJloration, qrc.
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RAILROAD REPORT OF THE PRACTICABILITY OF THE SNOQUALME PASS, AND THE OBSTRUCTIONS
TO BE APPREHENDED FROM SNOW, BY MR. A, W, TINKHAM.

[Mr. Tinkham extended the urvey from the point to which it had been carried by Captain McClellan to Seattle, on Puget
sound, and made examinations of the depth of snow in the month of January, 1854.]
WASHINGTON,

D. C., June 19, 1854.

SrR: By your direction I made a winter examination of the line of the Yakima in January,

and, crossing the mountains by the Snoqualme Pass, carried· the line to Seatt]e, on Puget sound.
The Columbia may be crossed near the mouth of the Snake river with a width of about four
hundred and fifty yards. Crossing the Columbia, the line enters the valley of the Yakima.
This river, in the lower part of its valley, has a width of some one hundred yards; flows with
a steady current; is rarely fordable; for about forty miles fro:n its mouth has no wood on its banks,
other than the small willow and occasional poplar; and is bordered on eithr:r side by high
rounded hills destitute of woods, apparently dry, and scantily covered with grass, and on
whose slopes the underlying trap-rock is frequently exposed. These hills, at several intervals,
touch upon the river for a short distance only, and again retire frequently several miles from
the river, thus dividing the river-bottom into seveml separate and prairie-like portions, to some or
all of which the Indians have given names. The artemisia, in the part of the valley near the
Columbia, is abundant 'on the more elevated positions of the bottom lands, growing less as we
ascend the valley, and finally disappearing altogether. After ascendi-ng som~ forty miles up
the river, portions of the bottom lands of considerable extent are noticed, so little raised above
the level of the river as to be frequently overflowed and marshy; are marked by a stout, lofty
swamp grass, and are cut with occasional slough-like channels, which are perhaps dry and hard
in summer, but in winter were wet and miry, and were avoided by the Indians with me.
For some one hundred miles up, the valley is extremely favorable; the rise of the valley is
very small, (by Captain McClellan's observations an average of but about twelve feet per mile,)
and the only expensive work to be encountered being the limited amount of rock-cutting
where the hills close in upon the river in three places of 3:bout ten miles in length, and one or
perhaps two crossings of the Yakima, with several other small streams. At the end of this
distance the valley narrows, and the more broken grounds show that one is on the slopes of the
mountains. To Lake Kitchelus, however, within a few miles of the summit, the rise of the valley, though more rapid, is still very gentle.
After the distance of forty miles spoken of as destitute of wood, the river is generally lined
with cotton-wood, the pine occasionally mingling with the latter wood, and becoming more
numerous higher up the valley.
By my own estimate the summit of the pass is one hundred and fifty-five miles from the
mouth of the Yakima. At a distance of about one hundred and five miles from the mouth the
line has entered the more open borders of the extensive wooded district, reaching thence to the
shores of Puget sound. On the east slope of the mountains, pines, spruces, firs, cedars, larch,
and some small amount of unimportant hard-wood trees, are the general growth; on the western
slopes the mass of the growth is as elsewhere on the sound, fir and cedar.
As might be supposed, the obstacle to be overcome in this important route, presenting much
tbat is promising, and demanding in the future surveys the most careful attention, is the passage
of tbe summit with suitable grades. The saving of distance in the Great Trunk line, connecting
tbe Ii sis~ippi and the great lakes with the Pacific, is so considerable as to warrant a large
expenditure to overcome the natural obstacles of the route.
Captain IcClellan obtained barometric observations, giving a profile of the route from the
m utb f the ~ akima to a point three miles weut of the summit. From this point westward, to
the cean, n conn ct d b:~ rvations have b en made. .
pr . nt r.l etrly th rc~ult of my wn ob rvations, I will refer to the two methods sugge"'ted
aptam Ic lellan for p· ~ ing the summit :
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1. By means of a tunnel, 4,000 ymds (2.27 miles) in length, from the level of Willailootzas,
about 3,000 feet above the sound, with an eastern approach of eighteen and a half miles with
a grade of 48.4 feet per mile, and western descent of forty-five miles at 59.8 feet per mile.
2. By a tunnel 11,845 yards (6.73 miles) long from the level of Lake Kitchelus, 2,388 feet
above Vancouver, with an eastern approach of eighteen and a half miles with a grade of 15.2
feet per mile, and a western descent of forty-five miles at 46.3 feet per mile.
Th ese estimates suppose a uniform grade for the distance given, and, as is remarked by
Captain McClellan, the grade will necessarily be broken, and higher than the estimate in many
plaees.
Being without instruments or snow-shoes, and on the coldest days of winter, it was impossible
for me to carry a profile down to the sound, or to investigate the best mode of passing the mountain; but I think that the lower tunnel might be shortened some, and I observeJ that while the
distance between the summit and W allah- W allah is, nearly as I made it, the distance between
the summit and the sound is much less.
From about the level where the tunnel at the water-level of Lake Kitchel us would debouche
on the western side, I judged that the natural descent of the valley of the Nook-noo was sixty
feet per mile, and that it soon became less than this. I think that from this point westward no
serious difficulty exists, and the balance of the road to Seattle may be made without objectionable
grades, or work of an unusually expensive character. Although the explorations of this route
are still very incomplete, my own meagre examinations are sufficiently conclusive to establish the
practicable chara<..:ter of the country between Seattle and the Snoqualme falls.
One of the objections to this route, of serious jmportance, if existing, is, that in winter the Yakima valley is much obstructed, and the mountain summit impassable from the depth of the snows.
The exploration which, by your direction, I made from W allah-W allah to Seattle, was principally for the decision of this question; and I give in brief its results.
The trip from Wallah-Wallah to Seattle occupied the greater part of January of last winter,
and just as I was preparing to leave Wallah-Wallah the weather suddenly changed and became
severely cold, and the passage of the mountains was made in the coldest days during the winter,
a winter of greater cold on the Columbia and Puget sound than is usual.
I found no snow in Yakima valley until, on January 13th, about seventy miles from its mouth,
the snow was from two to three inches deep. To this point I found the Indians, in large and
small camps, scattered along the banks of the river, the two largest camps being forty-eight
and sixty-six miles distant from its mouth. These Indians had grazing with them large bands
of horses and some cattle; were in their permanent camps, and evidently, with their experience
and perfect acquaintance with the winter, had in the fall prepared for the occupation of their
winter camp, where I found them, without the expectation that the snow would drive them
thence, or destroy their horses and cattle.
Ninety miles from the mouth of the river, January 16, the snow was three or four inches deep;
the grass was good, and the small number of Indians here had a few horses grazing near this
camp. Thenceforward the snow slowly increased, until, sixty-five miles farther on, on the 21st
1
of January, I crossed the summit of the Yakima Pass with a depth of snow of six feet for a few
miles. Fourteen miles west of the summit the snow was but eight inches deep, mostly the deposit of a snow-storm occurring during my passage of the mountain, and thence rapidly diminished, at the Snoqualme Falls being an inch or two deep, and so, protected by the trees, just
covering the ground, continued nearly to the shores of the sound, where was neither snow nor ice.
For about six miles on the summit the snow was found to be six feet deep, with an occasional depth of seven, as also of four feet. Eighteen inches to two feet of this fell on the night
preceding the day on which I crossed the divide. The whole was light and dry like a mass of
feath ers, and the snow-shoes sunk through the fall of the preceding night, burying themselves
nearly two feet, and making the travelling very laborious. The weather, while makino- the pass24f
0
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age of the mountains, was generally clear and very cold. Im mediately after reaching the western lopes the weather became milder, soon damp, and finally, after passing Snoqualme Falls,
r~n~

.
.
.
.
The whole breadth of snow over twelve inches deep was some less than sixty miles m extent.
Of this about forty-five miles were two feet and upwards; about twenty miles were four feet and
upwards ; and six miles were six feet and upwards.
All of the snow was light and dry; it was the accumulated snows of the winter trJ .T anuary 21,
deposited in succ('ssive layers of from a few inches to two feet deep, which had generally lain
undisturbed since their fall; and they present little obstruction to removal in <.:omparison with
the compact, drifted snows of the Atlantic States.
The Yakima Indians with me, who were well acquainted with the route both in summer and
winter, cached their snow-shoes only eighteen miles west of the summit, to be used when they
went back to their country. They could not return there until as late as February 10, and evidently, at that place, expected no increase of snow during the interval of their absence.
I see no well-grounded reason to apprehend that the regular running of railway trains would be
hindered in winter fi-om the snow in the Yakima Pass .
.My exploration was made for the purpose of getting the winter condition of the pass; and,
as you are aware, I had no white man with me. I had previously been obliged to abandon my
barometer and thermometer. I had with me only a pocket-compass, and, under the difficulties
with which a1l such winter explorations are attended, could accomplish little more than what I
have here set before you.
From opinions of the route while passing over it, I think it probable that, with the shorter
tunnel proposed by Captain McCle1lan-2.27 miles in length-we shall be able to pass the summit with eighty-feet grades for a limited distance, say fifteen miles, or seven and a half miles
ascent and seven and a half miles descent.
I am, respectfully, your obedient servant,

A. W. TINKHAl\1.
Governor I. I. STEVENS,
In Command of Northern Pacific Railroad Survey, 1}-c.

• REPORT ON THE RAILROAD PRACTICABILITY OF THE PASS OF THE COLUMBIA RIVER, BY
F. W. LANDER, CIVIL ENGINEER.

MR.

OLYMPIA, WASHINGTON TERRITORY,
January 5, J 854.
SrR: The high floods to which the Columbia river is subject are serious obstacles to obtaining
the best location for cheap construction offered by its valley. From the danger to be apprehended from them, it will be necessary to place the bed of the road at some distance above the
ordinary level of the water, and thus incur the need of cutting deeply in many spurs and ledges.
I am of the opinion, however, that the general grade of the road will not exceed ten feet per
mile; and tbe facilities for borrowing from the debris of the neighboring ledges a material needing
no tool but the shovel, and the long stretches of prairie and bottom land that occur where an
embankment road-bed may be used, protected from the action of the water by the simple means
f placing the weightier material at its natural slope on the outer edge, will materially reduce cost.
At eastern prices, the whole of this work, whh the duf' amount of protective material, ccmld
b con tructed at fifty cent per cubic yard; and, when built, would be unequalled in the grand
poin
f fa ility of drainage and preservation of super. tructure.
~t m
come n ce" ary to tunnel the m untainous point termed Cape Horn. Passing this
p m by water I N .no~ abl to tain o f: ir a view f the opportunity afforded for the adju t-
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ment of the line in deflection to avoid it, or the severity of the changes of direction needed in
curvature. I shall report more fully in regard to this matter after a careful examination on my
way back.
On so important a line as the proposed Pa<..:ific railroad, I should not recommend curvatures of
less than two thousand feet radii, or a reverse within five hundred feet of the tangent point, save in
extreme or nearly impracticable cases, which the latter is not. The tunnel would not exceed
seven hundred feet, an<l would cost, at eastern prices, say sixty-five dollars per lineal foot-a
high estimate, when the character of the ledge is considered. The length of this tunnel, working
both faces, does not hinder its construction in a short space of time; and I am by no means
certain that it is absolutely necessary.

*

*

*

*

*

*

*

The greater facilitie~ for applying large forces of laborers upon the river line, and thus forwarding it to an early completion, is an important item in obtaining a result; for the use of the
rail in carrying supplies into the interior bears very fully upon the question of location for the
first five hundred miles of the line, and will rule the cost of those portions of the route at a
distance from communication; therefore, as abundant means of transportation as exist, by the
navigable waters of the Columbia, should give their aid by artificial means for reaching the far
interior, where leagues of prairie and many miles of shallow open cuttings will be ready for
the rail before the great summit sections of the mountain passes are excavated. Contractors will
study thesP. questions very fully, as they materially influence both the cost of the road and the
time of its completion.
You have directed me to estimate upon a bridge across the Columbia, at some point between
Vancouver and the Cowlitz, for the purpose of affording the valley of the Willamette railroad communication with the terminus of the route by the Snoqualme. It is impossible to arrive at even
an approximate estimate of the cost of such a structure until" the width of tbe river at the
favorable point is ascertained, the distance across the flats and their quality, tbe depth of soundings both of mud and water, the force of current, the effects of ice in spring freshets, &c., all of
which must direct in planning the mode of bridging.
I believe, however, that the river is shallow, and that a plain bridge of piling can be safely
used for a large portion of the distance. Near the centre, by the aid of the coffer-dam, good
piling foundations should be obtained for substantial piers of heavy masonry, and a few spans of
Howe's truss giv.e free passage to the water. I should 1hink the probability of danger from ice in
freshets, either in lifting, piling, or crowning, not sufficient to deter us from attempting such a
mode of structure; and, supposing the conclusions to be correct at the present rates of labor
upon the Columbia, the prices of the work would range as follows, viz:
First-class piling structure, at 80 cents per square foot, on upper bridge surface, for
a road-bed of 20 feet, is per lineal foot of road $16-6,000 feet (piling)._: .. ___ .•
$80,000
Howe's truss, at $60 per foot, 400 feet. .. _. ___ •. _... __ .. __ . _ .............. _...•
24,000
Draw and appendages._._ .... ____ ._ •. _.. ___ •... _._ ... __ . _______ . ________ ..
25,000
Two first-clas~, large wing abutments; three deep-water piers and foundations;
materials for masonry transported on road from Puget sound,. which cost, say
$40 per perch. __ •..••.••••••••. _•••••••••.. __ . __ ...... _......•..... _.•
80,000
$209,000
----

The Columbia can be bridged at the Cascades, and at several points above the Dalles, without
obstructini' navigation.
•
*
*
•
•
4f
•
""
I am, with respect, your obedient servant,
F. W. LANDER.
Gov. I. 1. STEVENs, Cltief N. P. R. Exploration and Survey.
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c.
GENERAL REPORTS OF THE SURVEY OF THE CASCADES.
7.

GENE11AL REPORT OF CAPTAIN GEORGE B. MCCLELLAN, CORPS OF ENGINEERS, U. S. A., IN COMMAND OF THE WESTERN DIVISION.

OLYMPIA, W. T., February 25, 1853.
SIR: I have the honor to submit the following report of the expedition under my command.
The instructions under which it was conducted will be found appended to this report.
I arrived at Fort Vancouver on the 27th of June; l:Jut it was not until July 24 that the party
fairly started.
The season being late, our progress slow for the first few weeks, and the northern half of the
range being entirely unknown, it was impossible to make more than a mere reconnaissance of
the different passes, and it became necessary to push on towards the north, to determine whether
any existed in that direction.
f~upposing that there would be less timber on the eastern than on the western slope of the
range, and that 1he elevation of the plateau between the Rocky and Cascade mountains would
fa(ilitate our progress, I determined to gain the eastern slope as soon as possible; and then,
moving as close to the mountains as practicable, strike in with small parties whenever a possibility of finding a pass presented itself.
Originally, I intended to follow the valley of the Columbia as far as that of the White Salmon,
and to reach the eastern slope hy following the latter valley. In consequence of the high stage
of wat~r in the Columbia, that trail was not yet practicable when we were ready to move.
Being informed that there would be but little difficulty in following a trail direct from Vancouver
to Mount St. Helen, and there cross the mountains, I determined to take that route.
My party consisted of Lieut. J. K. Duncan, third artillery, astronomer, topographer, and
draughtsman; Lieut. H. C. Hodges, fourth infantry, quartermaster and commissary; Lieut. S.
Mowry, third artillery, meteorologist; 1\Ir..George Gibbs, geologist and ethnologist; Mr. J. F.
Minter, assistant engineer, in charge of courses, distances, &c.; Dr. J. G. Cooper, surgeon and
naturalist; J\IIr. A. L. Lewes, assistant engineer and interpreter; five assistants in observations,
carrying instruments, &c.; two sergeants, two corporals, and twenty-four privates of fourth
infantry-one sergeant being the quartermaster and commissary sergeant; one private doing
duty as blacksmith. Six privates, whose terms of service expired shortly after we started, being
employed as packers, the number of the escort and working party was reduced to three noncommissioned officers and seventeen privates. Two chief packers, three hunters and herder:::,
and twenty packers, completed the party, which thus numbered sixty-five persons besides myself.
Guides we took from place to place, as we could find them; for even among the Indians there
were none who knew more than small portions of the country we traversed. There were 173
animals with the command; 73 for the saddle; 100 for packing. Of the whole number, 46 were
mules. The mules were generally very excellent; some ofthe horses good, but the greater part
very indifferent Indian horses; the best, however, that could be procured at so short a notice.
The pack-saddles with which we started were in part sent from San Francisco, partly purchased
from the Hud on's Bay Company; they were alike worthless. Fortunately, there were about
fifty of the old-pattern Ringgold saddles at Vancouver, which we obtained; they answered
admirab1y. As it w a , we were greatly delayed by the frequent breaking of the others.
The ize of th party may seem too large; but from the nature of what little information we
po~: e"sed at the time in reference to the country we were to traverse, the disposition of the
lndmn among whom w were to travel, and other circumstances which need not be mentioned,
it · ~ d bat the n~mb r wa · as small as it ought to be; especially when the practicability of
etacbmg mall art1 wa- con idered.
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The packers were divided into brigades of two; each brigade having charge of from four to six
animals.
The command was armed with rifles and a few of Colt's revolvers. The supply of instruments consisted of one sextant, a very good one; two chronometers-one indifferent, the other
worthless; one level, a good instrument; one surveyor's compass, indifferent; two Schmalcalder
compasses, good instruments; two syphon barometers, good instruments; two syphon barometers, quite inferior; two aneroid barometers; two hygrometers; four thermometers. These instruments were sent out in charge of Lieut. Duncan, before my ~uri val in Washington from Texas.
Our only means of determining the longitude was by the method of lunar distances; the variation of the needle by the Schmalealder compasses.
I will endeavor to make this report as brief and general as possible, referring to the accompanying documents for details.
The topography of the country will be found in Lieut. Duncan's map and memoir.
1\'Jr. Minter's itinerary will show the obstacles met with on the march, dRily distances, &c. For
the meteorology and barometric profiles, I refer to Lieut. Mowry's reports and drawings.
Mr. Gibbs's reports give the geo1ogy of the country and everything relating to the Indians.
The natural history and hygiene of the country are discussed in Dr. Cooper's reports.
Ascertaining that the trail was obstructed by brush and fallen timber, I started in advance on
July 22, with a small working party, leaving Lieut. Duncan in charge of the main party, with
instructions to overtake me as S()On as possible. I awai~ed the command at Yahkohtl; they arrived
there on the 28th July. We were delayed at this place until the 31st in making new pack-saddles
to replace those broken in this short distance.
On the 1st of August we reached the Cathlapoot'l, followed its valley until the 5th, on which
day we 1eft it and crossed the dividing ridge.
From Vancouver to the Cathlapoot'l there is but little to invite settlement. With the exception
of a few small tracts: the country is generally covered with dense forests and thick undergrowth; _
the trees often attaining an immense size. Fir is the predominant tree; a few scattered cedars,
oak, ash, elder, and maple, are met with. There <;;ould not well be a more abundant growth of
berries than we found in this district: among them may be enumerated three kinds of the
huckleberry-blue, purple, and red; the blackberry, raspberry, thimble-berry, gooseberry, serviceberry, salmon-berry, sahlalberry, and the Oregon grape; the wild cherry and hazle-nut also
were seen. The valley of the Cathlapoot'l above, and at our crossing, is utterly worthless for
any purpose. On the Yahlwhtl river there are some three or four cascades, which may hereafter
be of some value as wate:r:-powers.
·
At the second camp after leaving Cathlapoot'l river, (Taunkamis,) we halted one day, our
animals having suffered much from the almost entire absence of grass for four days. On the
8th we reached Chequos. On account of the animals I remained here two days, and occupied the
time by taking observations, examining the vicinity, &c.
From the mountains, near camp, there was a fine view of the country for a long distance in
every direction; five large snow mountains were in sight-Rainier, St. Helen, Adams, Hood,
and Jefferson. The mountains in this part of the range arc generally wooded ; they have steep
slopes, but seldom present bold or rocky outlines. Forming an opinion from the confused nature
of the mountains, and the courses of the streams, I thought the possibility of finding any suitable
pass near St. Helen too slight to justify me in delaying here to make a more detailed examination,
and determined to push on towards Mt. Rainier with as little delay as possible. A fair pack-trail
might be made from Chequos to near the head of the Puyallup or Nisqually. From the Cathlapoot'l to Chequos, the country is mountainous and sterile.
On the 11th August we left Chequos, reaching Atahnam on the 17th. Soon after leaving Cheques the country assumes a new character ; the yellow and pitch pine, with ~ few oaks, become
the predominant trees; the woods open, but little underbrush is seen, and the blue bunch-grass
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make it appearance. The soil is of the lightest character, and is but a few inches in depth, the
whole of this portion of the country being underlaid by a sheet of lava. After travellm? five
days through a rough and timbered country, we, on the 6t~, emerged from .the. woods mto a
barren country entirely destitute of timber. With the exceptwn of narrow stnps m some of the
valleys, this district presents every indication of absolute worthlessness. In the Simkwe vallrywe first saw the wild sage; prairie wheat and dwarf sumach also occurred here, and were
frequently seen afterwards in the valleys. None of the streams crossed between Chequos and
Atahnam presented valleys that could give passes through the range.
On the 17th August we encamped on the Atahnam, one and a half mile above the mission;
next day I visited the mission, and found there the Rev. Fathers Pandozy and d'Harbomey,
with a lay-brother. The Atahnam mission is inhabited only during the summer; in winter they .
establish themselves on the main Yakima, not far from the Columbia, the snow being less deep
and the cold less intense in the latter situation. Here, on the simplest fare, with few or none of
the comforts of life, with no society save that of the savages, these men are content to pass their
time in endeavoring to extend their religion, aud improve the morals of their savage neighbors.
I would here express my obligations to the priests f<)r the cheerfulness with which they afforded
all the information in their power, and their personal kindness to all the gentlemen of my party.
At the mission, I was informed that a party of citizens were engaged in cutting a road through
the Nahchess Pass; that this road was nearly finished, and that the old Indian trail to Steilacoom
was practicable in four days. As there is but a scanty supply of grass in the Atahnam valley,
I determined to move forward to the Wenass, a more central position, and affording abundant
grass, there to make the new arrangements now become necessary.
Accordingly, having spent two days at Atahnam in obtaining information as to the country and
Indians, jerking beef, &c., we started on the 20th August, and reached the Wenass on the same
day. Finding that valley to be a suitable depot, I proceeded immediately to prepare the parties
necessary to accomplish the purposes in view. On account of the uncertainty of the time necessary to examine the range, and the possibility of being caught near the northern boundary line by
an early winter, I did not think it prudent to leave the Yakima for the north with less than three
months' provisions. J determined then to send in for a sufficient supply to insure this, while the
examination of the mountains in the vicinity was in progress. From the information we received
with regard to the road through the Nahchess Pass, it seemed certain that Steilacoom could be
easily reached in five days: in addition, a reconnaissance of that line was important. That route
was therefore selected for the provision train, and Lieutenant Hodges was detailed to command
that party. Long before this it had become evident that our pack-horses were unfit for the service
required of them, and there seemed to be good reasons for believing that there were many public
mules at Fort Steilacoom; I therefore sent in no pack-mules, but all our pack-horses, with Lieutenant Hodges, giving him directions to exchange them, if possible, for mules.
Lieutenant Hodges started from W enass on the morning of the 22d with a party, consisting of
Mr. Lewes-discharged at his own request on account of the necessity of his attending to some
private business of importance-one non-commissioned officer, five privates, seventeen packers,
and two employes, discharged on account of incapacity. Fifty pack-horses and the necessary
saddle-animals accompanied this party. Lieutenant Duncan was directed to leave Wen ass on
the 24th, with a party of three men, to cross to the main Yakima, examine the upper part of that
valley, and obtain all possible information in relation to the surrounding country, especially to
the north. Mr. Gibbs was directed to examine the valley of the Yakima to its junction with the
Columbia; to leave n the 25th, with one man and a guide. With Mr. Minter, and six men, I
started on the 23 to xamine the ahchess Pass. The remainder of the party, with the animals,
w_e~e :eft in ( m~ at\ enas ' und r charge of Lieutenant rvrowry. On the 22d we received a
v1 1t ir m ~ pru~ , accompanied y Kamaiabkan, the principal chief of this country; th y
P n th mrrbt ~11th u , an n the uext m rning I had a long " talk" with Kamaiahkan, at the
T
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dose of which he received a handsome present. He expressed very friendly feelings, and I have
no reason to doubt his sincerity, for, in a number of instances, he displayed an honesty not often
found among Indians.
Having finished the talk with the chief, I started to overtake my party, which had moved
off some two hours before me. The trail led up the valley of the W enass, for a few miles, and
then crossed to the Nahchess. At the distance of a mile above the main camp the Wenass valley
becomes quite narrow, the hills closing in; the grass continues good; the valley destitute of timber, with the exception of the usual scanty fringe of cotton-wood and willow, until the trail leaves
the main and passes up a lateral valley covered with an open growth of yellow pine. About
half a mile above our camp were some quite large and good potato patches; indifferent corn
and melons are also cultivated here by the Indians. Above this point the soil appears to be
quite poor. The ascent of the dividing ridge is long and broken, but never very steep for any
long distance, although the elevation of the summit is great. The mountains are generally covered with yellow pine, never thick, nor with much underbrush ; sometimes they present tracts of
bare lava. The descent to the Nahchess is quite steep, and is generally wooded with the same
timber. The soil on the divide is of the most inferior quality. We encamped this day about
half a mile from the Nahchess, on a small spring branch. I will now, for a moment, omit the
description of the Nahchess valley as we travelled up; merely state that on the 25th we reached
and encamped upon the summit, :md then take up the description of the valley from its junction
with the Yakima, without reference to daily marches.
To the distance of some twelve miles above its mouth, this valley varies from one mile to two
miles in width, with one or two low terraces. There is no timber here; the fringe of bushy
cotton-wood and willow being too insignificant to deserve the name. When the valley is not
covered with volcanic stones, it is, to all appearance, of the most miserable soil, generally covered
with wild sage, and having but little grass. The hills · are quite precipitous where they border
the valley, and increase in height as they approach the main range. At the distance from the
mouth above mentioned, the character of the valley undergoes an entire change. The hills by
this time become mountains, close in upon the stream, so that the valley from here to the head is
reduced, as a general rule, to a mere canon, occasionally widening out for short distances. The
stream winds with very sharp curves. The canons are often, for a mile or two in leugth, occupied to their whole width by the stream. The walls of these canons frequently rise vertically to
the height of 400 feet, the mountains coming boldly down to their edges. The walls are of solid
rock-generally trap, or a compact igneous rock. The Indian trail is a very bad one-avoiding
the valley, and keeping to the mountain-sides, where the ground is very stony; the ascents anti
descents long and steep-so much so, that it would not be possible to construct a wagon-road along
the mountain-sides at any reasonable expense. The road would, therefore, be forced into the
valley, and necessarily be located at times in the water, besides requiring an almost endless number
of crossings. Independently of the impossible grade necessary near the head of the valley, the
amount of side-cutting in rock, embankment, sharp curves, deep cutting, and short tunnels, would
render the construction of a railroad too difficult and expensive, if not imprac6cable. The timber
(yellow pine) commences in the valley, about eighteen miles from the mouth. For some distance
it is open, and, with the undergrowth, thick only in places. The nearer the divide is approached,
the thicker the growth becomes-the underbrush and fallen logs more troublesome-and the yellow pine gradually gives place to the white spruce, balsam-fir, &c., until, near the summit, it disappears. In all the openings of the valley the grass is good. Some fifteen miles east of the
summit there is a chain of small marshy prairies, with excellent grass; and upon the mountains
immediately south of the pass are some five or six prairies of a larger size, and similar nature,
through which the trail passes. It may be well to mention here, once for all, that the Indian traas
in these mountains seldom follow the valleys; they generally keep to the higher ground, where
the woods are les~ dense ; for the Indian prefers rjding over a mountain, to the labor of cutting a
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trail over more level ground. In other words, he has more consideration for himself than for his
hor e.
The largest fork of the stream joins that up which the trail passes about 25 mile from the
summit, and heads directly in 1\It. Rainier; its valley is even more difficult than that of the
trail. The elevation of the lowest point of the divide, above Vancouver, is 4,890 feet. In the
last seven miles of the valley the ascent is 229 feet per mile. From the summit of the mountains, bordering the pass, there is a fine view of Mt. Rainier. Exceedingly massive, it presents,
from near the pass, the appearance of a long ridge with two peaks; the eastern one being
rather the higher, and more rounded of the two. At a short distance above the snow-line there
is a belt of jagged cones, extending the whole breadth of the mountain. Between the pass
and Rainier, as well as to the west, the mountains are generally covered with timber; to the
south and southeast, they are frequently bare of trees, quite rough, and with more or less
snow upon them in August; but to the northward there is a vast sea of bare, jagged, snowcrowned ranges extending as fi1r as the eye can reach.
Proceeding westward, the trail soon descends by a very prec1p1tous route into the valley of
Green river; follows that as far as its juncture \Vith the White river, (they form the S'kamish,
or south fork of the D'Wamish,) and keeps to the S'kamish valley, about ten miles farther. To
the point where the trail leaves this valley the country passed over is all of the same nature.
The descent for the first twenty miles from the summit is very abrupt; the valley very narrow,
much like that of the Nahchess, except that it is much more heavily timbered. The mountains approach the stream so often that frequent crossings are necessary.
Portions of the S'kamish valley are very boggy; grass is almost entirely wanting for a distance of at least fifty miles from the summit. From the S'kamish to the Puyallup, the country
is a high plateau, much broken up by ridges and mountains. It is densely timbered with fir, but
interspersed with prairies, the soil of some of which is good.
The descent into and the ascent fi·om the valley of the Puyallup are long and steep. From
Puyallup, towards the Nisqually, the country is elevated, and although somewhat rolling, is by
no means so rough as the section last described. This also is densely timbered and interspersed
with prairies, which assume a more grave and sterile charac.ter as the sound is approached.
The crossings of the streams on this trail are bad; the current being rapid, and the bottom
covered with loose and rounded stones.
Having satisfied myself of the impracticability of the Nahchess Pass for a railway communication, I returned and reached the depot camp at Wenass late on the 29th.
On the 31st I received a note from Lieutenant Hodges, in which he informed me that he had
arrived when it was written, on the 27th, within twenty-five miles of Steilacoom; that he had
been three days without grass, and was out of provisions; that sixteen horses had already
broken down; that there were no mules to be had at Steilacoom; and that it would be perfectly
impossible for him to bring out the number of rations I required. He desired instructions.
I at once determined to send in the escort and reduce the party to the minimum, and wrote to
him by an Indian express to that effect; also, directing him to discharge a certain number of his
packers.
·
Lieutenant Duncan returned about noon of this day, 31st, from the upper Yakima; Mr. Gibbs
late in the afternoon, from the lower Yakima. Early on the 2d September, Lieutenant Mowry
st rted for the Dalles with seventeen men, of whom but two were to return with him; he took in
a11 c 11ections made up to thi time, and everything that could be dispensed with.
n the 3d of 1-:J pternber the depot camp was moved from the W enass to Ketetas, on the main
akima. . n the m~rning of the 4th I left camp to examine the pass at the heaJ of the main
Takima "·1 h lr. 1 b 1r. linter, and six men. The camp was left under the care of Lieut nan t
ir 'cti ns t mpl y his available time in examining the country in the
VICllll •
cncarn ed u on the eli ide lata on the 6th. Although a so mew hat
T
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detailed description of the valley of the Yakima is given in my railroad report, dated February 8,
and it i d scribed for a portion of its length in Lieutenant Duncan's report, I will here describe
the nature of the line, that it may the more readily be compared with the description of Nahchess
Pas contained in this same report.
The Yakima unites with the Columbia in a vast sage desert, ex~ending to the north and northeast as far as the eye can reach; and the desolate, dark gray color of the sage is unbroken by the
v rdure of grass or trees. The Columbia is here about four hundred yards in width, with sand
and gravel banks thirty feet in height; a placid current; here and there a cluster of willow bushes
bonler the stream, usually destitute of v,egetation: In the Yakima, at its mouth, are three islands
covered with good grass-all that is to be found in the vicinity. Neither stone nor timber occurs
in the neighborhood. The valley of the Yakima soon becomes more contracted by low hills,
which gradually close upon it, and soon increase in heigbt as the stream is ascended. To the
commencement of the pine timber, a distance of nearly one hundred miles from the mouth, the
average width of the valley is about six miles, occasionally reduced to four or five hundred yards
by spurs closing in on both sides, and sometimes widening out to ten miles. Cotton-wood and
willow fringe the stream ; grass is generally confined to the water's edge, but is not in sufficient
quantity to adapt the valley to grazing purposes on a large scale. In some of the small lateral
valleys good bunch-grass is found, as well as on the summits of the highest ridges and hills.
But the winters are too severe for cattle to thrive in the open air, the whole country being
covered with snow ; and, in addition, the bunch-grass is of too scanty a growth to be cut for
hay. During the winter the Indians drive their horses and cattle to the most sheltered spots,
where they teed on wild sage and willow.
As far up as Ketetas the wild sage covers the valley in all parts a little back from the water . .
The general character of the soil is sandiness, or exceeding lightness ; occasionally gravelly,
or covered with loose stones. It might in many places answer well for small grains, when
compared with the greater part of the territory. By reference to the map, it will be observed
that Mr. Gibbs returned from the mouth of the Yakima to Wenass by a trail to the north of the
river valley. From the point where he left the Yakima, his trail passed through a wide valley
for some twenty-four miles; this valley is somewhat undu.lating and is very barren, being
almost entirely destitute of grass, having no timber, but one little pool of water sixtP.en miles after
leaving the Yakima, and that brackish; it is covered with the usual growth of sage. The trail
then enters a canon with basaltic walls, and gradually ascends until the summit is reached,
in about eight miles. Grass occurs near the summit; also, a few small pools of brackish water.
The trail now gradually descends towards the west into a broad valley, which unites with ·
that of the Yakima. In this valley the grass is good; there are· a few small pools of brackish
water, but no timber. This trail is not practicable for a railway, but would make a good
wagon road, were it not for the absence of wood and scarcity of water. The upper forty-five
miles of the valley are wooded with yellow pine, gradually replaced towards the summit by
while spruce, &c. The width is considera.bly less than below, averaging from one to two miles;
it is always wide enough, however, to make a good road, perfectly practicable, although it is at
present much obstructed. by fallen timber and dense underbrush. Occasional prairies afford
an abundance of grass for travelling purposes to near Lake Kitchelus. The soil is less sandy
and. more gravelly than below.
By reference to the map it will be seen that the Yakima and two of its branches head in lakes.
These are surrounded. by rough and lofty mountains, rising directly from the water's edge, and
many of them having snow upon them in August. The lakes are apparently of great depth;
the large salmon are found in most of them at the proper season.
But a short distance above Lake Kitchelus-above its foot, rather-the trail leaves the valley
and passes westward over a very steep and lofi.y mounta!n, a portion of the dividing ridge. The
pass is through a gorge at the foot and to the north of this mountain. At the summit of the pass,
25 f
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which is here about one hundred yards wide, there is a small lake, some two hundred yards long,
fed by numerous springs, and surrounded by good grass. In this little lake two streams have their
source; one is the head of the Nooksai Nooksai, which runs into the D'Wamish and Puget sound;
the other into Lake Kitchelus and the Yakima, first passing through a lake nearly one mile long,
called by the Indians Willailootzas. To the northward of the pass the mountains are very lofty,
generally bare at the top, often of solid rock, with sharp outlines, must of them with considerable
snow upon them. As far as the eye can determine, there is no possibility of effecting a passage in
that direction; and there certainly is none between this and the Nahchess Pass.
The descent from the pass to\~:ards the west is down the narrow, steep, and thickly-wooded
valley of the Nooksai Nooksai, bordered by rough and high mountains. At the distance of about
twenty-five miles from the pass the stream empties into Lake Nook-noo; a sheet of water some
four miles in length, at the foot of which there is a considerable fall. The stream then passes
through a thickly-timbered and quite level country, into the D'Wamish, which empties into Elliott bay near Seattle. This country will be described more in detail in another connexion.
Before leaving the subject of the main Yakima Pass, it should be stated .that there is a foot
trail leading from the head of Lake Kitchelus to the hea~ of the south fork of the Snoqualme.
The Indians represent this as practicable on foot with the greatest difficulty, and that it is seldom
used, although much nearer the Snoqualme Falls than by the ordinary horse trail; in fact, there is
no trail, properly so called-merely a possibility for an unencumbered and active man to get
through there.
The size and shape of the mountains seem to verify the truth of their statf'ment .• More detailed
information as to the nature of the pass, the nature of the Yakima river, the quantity of snow, &c.,
will be found in my railway report of February 8, alreaJy referred to. The quantity of snow in
the pass is there stated at from twenty to twenty-five feet; the data for that conclusion are there
given, and are still believed to be reliable.
Lake Willailootzas is subject to rises of some fifteen feet above its level' at the time we visited
it. Its outlet is subterranean in low water and makes its appearance some three hundred yards
fi·om the lake; when the lake is full it passes over. About a mile below Lake Kitchel us the Yakima (or Yah-inse, as it is here called) is some twenty yards in width and about two feet deep,
flowing ~ith a rapid current over a bed pf cobble stones. The banks are of gravel and about
ten feet high; the river does not appear to overflow its banks; it gradually increases in size until,
at Ketetas, it is about forty yards wide and three feet deep at the fords; near the mouth it becomes about one hundred yards wide at low ,water. ln many parts of its course it is divided
by sand and gravel bars into several channels, and is liable to great rises in the spring. According to the Indians, the snow is knee-deep at the mouth in severe winters; at Ketetas, to
the middle of the thigh in ordinary winters ; for some miles before reaching the mountains, it is
six feet deep ; in the gorges and passes, from twenty to twent:y-five feet ; and in peculiar localities, even more. In the timbered country the snow-marks seemed to prove the truth of these
statements.
Having completed the examination of the pass, as far as the time at my disposal would permit,
I rejoined the main party at Ketetas on the 12th September.
On our arrival at camp we found orne of the party in a high state of excitement; they had
found gold in mall quantities on the margin of the stream, and were most industriously seeking
form re. The fever soon abated, as the returns were not very remunerative. During our absence a large Yakima village had prung up near our camp; it was the band of Owhai, one of
the ·ery b st Indians with ~ hom we met during the trip.
Lieu~cn.' nt I wry h return d fr m th Dall on the lOth. I will condense from his report
a d n tton of tb
untr • v r which h pa ed.
alr ady ~. t d, l m
fr m "\1 n
on the 2d ; he followed the trail passed previously
over by the roam pa11y a far back a so e three mil s b yond the ahpeniss, with the exception of
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crossing the divide between the Atahnam and Simkwee, opposite the mission. From the Atahnam to the Dalles there were three trails; the most eastern is the longest-leaving the Atahnam near its mouth, and making a large b~nd to the eastward-but it is the only one practicable
in winter. Of the other two, the most western is the shortest and best in summer. Lieutenant
Mowry followed this last trail. Leaving our old trail at a point three miles south of the Sahpeniss
crossing, the Dalles trail passes for half a mile through open woods, then for a quarter of a mile
through the northern extremity of a fine prairie; on leaving which, it again enters the open woods
and ascends a difficult hill some fifteen hundred feet in height; then over a rolling country, and
descends into a second prairie about two a~d a half miles from the first. Lieutenant ~lowry
describes this prairie as extending a considerable distance to the south and east; as being covered
with excellent grass ; as having a fine spring near his camp ; and as possessing the richest soil he
had seen in the Territory. For the next twenty-four miles the country is covered with open
woods of pine and spruce; occasionally small prairies are met with, which, as well as the woods,
furnish a thin growth of bunch-grass for the first seventeen miles; in the last seven miles the
grass disappears. Four small streams are crossed in these twenty-four miles. The country is
generaHy a high, rolling tract; the trail, during the last few miles, skirts the western slope of a
lofty range of hills. The remaining distance to the Dalles is destitute of timber, with the exception of a strip half a mile broad, at the distance of about ten miles from the Columbia Immediately north of this strip there is a fine prairie, varying from two to four miles in width, several
miles long, covered with excellent grass, and watered by a fine stream. On this prairie stands
a good log-house, belonging to Skloo, brother to Kamaiahkan, and one of the principal chiefs of
the Yakimas. South of this last strip of woods the country is at first rolling, and then sinks into
a prairie, which extends to the base of the range of high hills bordering the Columbia. Good
bunch-grass exists as far as the foot of the range, which is very high, exceedingly difficult of ascent and descent; much broken by canons, outcropping of basalt, and has but a scanty growth
of grass upon it. During the three days that elapsed between my return to 1\.etetas and Lieut.
Hodges' arrival, several small parties were engaged in searching the neighboring streams for
gold, examining the country, &c.; no rich deposits of gold were found.
On the 16th September Lieutenant Hodges arrived from Steilacoom. He brought with him
twenty-nine pack-horses loaded with provisions. He was eleven days on the march from Steilacoom to Ketetas. Had it been possible to foresee the length of time necessary for the train to
return fi·om Steilacoom, a longer time might have been bestowed upon the examination of the
Yakima Pass. I regretted that it should be so short, but felt obliged to retrace my steps in time
to reach the depot camp about one clay after the probable time of Lieutenant Hodges' arrival;
besides, I at that timP. hoped to find a better pass than the one in question, farther to the north.
It being now determined to send into the Dalles all the indifferent animals that could, under
the new arrangement, be dispensed with, the 17th and 18th were employed in arranging paeks,
&c., and in making the preparations for the main party to move northward and the spare
animals to be sent in. On the 19th September I despatched one corporal, one private, (just discharged,) and onP- civilian packer to the Dalles, in charge of thirty-two miserable horses. On the
same day the main party moved to Nahnum, at the northern edge of Ketetas valley.
The command now consisted of thirty-six persons, including myself; forty-two riding animals;
fifty-two pack animals.
The animals were mostly ·a good deal recruited by this time; the train in good order; the
party well armed, and supplied with about seventy days' provisions.
On the morning of the 20th we commenced the passage of the mountains between the Yakima
and the Columbia; this range, which from the valley of the Yakima seemed but an ordinary
ridge, proved to be a difficult mountain range. We had expected to find the country north of
this range rather level, or, at most, rolling and covered with open pine woods. Our surprise may
be imagined when the view spread before us from a commanding point, a little below the summit,
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is described. Five thou"and two hundred feet below us lay the Columbia, apparently almost at
our fe t: so small and in"ignificant did it appear, that we could not believe it to he the "Great
river." In ii·ont of us the Ca cade range extended directly to the river, crossing it in fact; so
that, to the north and we~t, there was nothing to be seen but mountain pilPd on mountainrugged and impassable. About we t-northwest was a hand:;ome snow-peak, smaller than Mount
BRker; as it is not to be founcl on any previous map that I know of, and had no name, I called
it Mount Stuart. Far in the di tnnce to the northward was seen a range, running nearly east
and west, alongside of which the Columbia flows before reaching Okinakane. That portion of the
Cascade range which crosses the Columbia sinks into an elevated plateau, which extends as far
as the limit of vision to the eastward-this is the Spokane plain. On it we could see no indica6on
of water; not a single tree, except on the mountain spur; not one spot of verJ ure. It was of a
dead, yellowish hue, with large clouds of black blending into the general tinge. It appeared to
be a sage desert, with a scanty growth of_ dry bunch-grass, and frequent outcroppings of basalt.
Descending by a very steep trail, we reached the valley of the Columbia on the 21st. Through
a valley about a mile in breadth, in which not a tree is to be seen, and seldom even a bush, and
which · is bordered by steep walls of trap, lava, and sandstone, oftan arranged in a succession of
high plateaux or steps, the deep, blue water of the Columbia flows with a rapid, powerful current;
it is the only life-like object in this desert. The character of the valley is much the same as far
as Fort Okinakane. It occasionaUy widens out slightly; again it is narrowed by the mountains
pressing in. Sometimes the trail passes over the lower bottom; at other, over v.ery elevated and
extensive terraces; and in a few places over dangerous points of the mountains. At one of the
latter, three miles above the En-te-at-kwu, two of our mules were instantaneously killed by falling
over a precipice, and two others seriouslJ injured. The difficulty of the trail at this point may
be imagined from the fact that we were occupied from 11 o'clock a. m., until dark, in passing
the train over a distance rather less than two miles.
In this portion of the v:1lley a few small groves of pine are met with; but the general character
is entire absence of trees and bushes. In places only is the grass good; but we found no great
difficulty in so regulating the marcbe" as to obtain enough for the animals. The soil is so very
sandy that it is not probable it can ever be applied to any useful purpose. Granite, gneiss, and
syenite, occur in the valley in large quantities, and of excellent quality. At the time of our visit
the Columbia was 371 yards wide just above the mouth of the Pisquouse; at the camp of September 23d its width was 329 yards, the surface velocity 3.6 miles, mean velocity 2.9 miles per
hour; at the camp of September 24th the width was 330 yards, surface velocity 3.45 miles per hour;
mean velocity 2.94 miles per hour. These velocities were taken at points where the strong current
is near the shore; we had no means of reaching the middle of the stream, so that the velocities
as given may be a little less than the true Yclocity.
The beach between high and low-water mark i ~composed of rounded pebbles.
From the vicinity of the Yakima Pa s I saw the rough mountains in which the Pisquouse heads;
from the divide between it and the Yal-.ima we saw the country through which it runs. From the
inferences thence drawn, and the accouut of the Indians, as well as the nature of the valley near
its mouth, it appears certain that there ean be no pass at its h ad for a road.
The next stream worthy of notice j., the En-te-at-kwu. This has so small a valley-a mere
ravine in fact-as to cut off all acce" ., to the dividing ridge in that direction.
The next water-course is that i uina from Lake Ch Ian . lt is a short stream, formed of a
ucc :ion of ca ade., and rapids. Th lake it" lf is some thirty miles long, and is shut in by
high mountain", ·hi ·h leave no pa ._nae al ng it., margin; the mountains at its head will be
allu d t in connc ·i n with the Mrthow riv r. B fore l a\ ing the subj ct of this lake, I will
olumlria to Lake h Inn could not be accomplished
tate th~ t the a. · nt fro~ lhe valley of th
Y ' ra1hr Y Without an mclin d plan
v n w rc tberc a go d pas up it valley.
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On the 27th September we reached Fort Okinakane, and encamped on the Okinakane river,
about on e and a half mile fi-om the fort, and not far above the site of Astor's old trading-house.
The fort consists of three log b uildings, surrounded by a stockade in the form of a square, with
block-houses at the extremities of one diagonal. But little business is now transacted here. It is
in charge of Mr. Lafleur, th e "garrison" consisting of two Kanakas. The post is situated on the
river bank, and on the edge of the plain between the Okinakane and the Columbia. Neither grass,
nor bushes, nor trees are to be found around the fort-nothing but bare sand and gravel; it is
evidently located with a view to the convenience of passing boats, and with no reference to the
comfort of its unfortunate occupa nts.
Riding with lVIr. Lafleur to the summit of the mountain behind the fort, I obtained a good
view of the Cascade range. The mountains came down to the Columbia and Okinakane, crossing the latter, and all rough and sharp. Mr. Lafleur informed me that there was no pass
between Mt. Baker and the Hudson's Bay Company's trail from Okinakane to Langley. This
our subsequent examinadon verified. The information received here confirmed me in my previous intention of examining the Methow river, for they told me there was a good foot trail leading up that valley and over to the sound.
L eaving some of our most fatigued animals and many of our loads to the care of Mr. Lafleur,
we left the camp on the morning of the 28th. On the 30th we encamped upon the Twitsp,
the south fork of the Methow. I was by this time quite certain that this rou~e would not answer
fi>r a railway, but determined to keep on upon the same trail myself until the question could be
fairly settled. Lieut. Duncan was directed to return to the forks with the main party, and to
examine the main stream with a small party, following it as far as it was practicable. On the
31 st I followed the valley of the Twitsp about four miles above our camp; here the stream
forked, the north fork rising a few miles farther on in a high, bare ridge of granitic mountains ;
the south fork, Nahai-el-ix-on, coming down a narrow and precipitous ravine. Our trail'led up
this ravine.
Before proceeding much fart her the valley became impassable for animals. I then went forward on toot until there was no longer any doubt as to the impracticability of the route. The
b arometrical profile will indicate the results.
The trail is said t ..) pass from this ravine, over a very difficlllt country, to the stream emptying
into the bead of L ake Chelan, then to cross very steep and lofty mountains at the head of that
stream, and finally to reach the Skagitt river on the western slope.
The results of Lieutenant Duncan's reconnaissance were equally unfavorable. On the 4th
of October we reached Fort Okinakane, returning by the vaUey of the lVIethow to its mouth.
During both our visits to Fort Okinakane we were treated with the greatest kindness by Mr.
Lafl ur, and we are und er many obligations to him for his courtesy.
On the 5th October we left Fort Okinakane, followed the valley of the Okin~k.an~. river, and
on the 9th reached our most northern camp, about thirteen miles south of the "Great Lake," in
latitude 49° 26'; the weather, unfortunately, did not permit observations at this point, so that the
l atitude could not be determined with exactness. From its mouth to the forks the Okinakane
valley is generally a wide one ; in a few places it so much contracted as to force the trail over
spurs, but as a general rule we passed over wide terraces. The soil is light, the grass generally
good, and no timber in the valley. There is a fall of inconsiderable height thirty miles above
the mouth; quit-e a number of rapids occur, but they are seldom bad. No stream of any consequence enters the Okinakane fro m either side below the forks ; so that there is no possibility of
there being any pass through the mountains b etween the Methow and the Millakitekwu, (the
west fork, ) especia lly as the mountains become very high and rugged a short distance back
from the valley.
The Mi!lakitekwu may be said to have no valley; for it runs through an immense ravine, with
a canon of great depth bounding the bed of the stream. Its nature is such as to render it
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impracticable for a road of any kind. The descent of this stre.am is r~pid ;. at five miles- fr?m
the mouth is a pretty fall of probably ten feet : as we were obliged to VIew It from an elevatiOn
of some three hundred feet, we could form no correct estimate of its height. There are no trees
in this ravine; its soil is of sand and gravel.
The valley of the Sahtlilkwu (east 1orl{) is generally a broad one, but is almost entirely filled
with lakes and marshes. As far as the Great lake it presents a route practicable. from the
Columbia, with difficulties at some points; as it leads to nothing, and communicates with no
pass to Frazer's river, it is not a subject for consideration. The Hudson's Bay trail f-rom the
Okinakane to Fort Langley leaves the Sahtlilkwu a short distance above our camp of the 8th,
and after crossing a mountain ridge enters the valley of the Millakitekwu, follows that for a
considerable distance, and then crosses the mountain into the valley of Frazer's river. It is
represented by all who have travelled it as an execrable and just practicable trail, as following
no pass, but crossing directly over the mountains.
On the tenth I left the main party in camp, and with all of the officers and two of the gentlemen rode to the Great lake, returning the same day.
Upon an attentive consideration of the more important points of what has already been said,
I think it will be very evident that there is but oue pass through the Cascade range, from the
Columbia to the northern boundary-that of the main Yakima-that is at all practicable for a
railway; nor am I aware of any reason for believing any to exist between that boundary and
Thompson's river.
In the event of any future surveys of the Cascade range for railway purposes, the whole fc>rce
may safely be thrown upon the main Yakima Pass and that of the Columhia. I now considered
the most important part of my duty performed, having carried the reconnaissance of the Cascade
range somewhat into British territory.
The winter was now close at hand, the weather
becoming cold, and the snow increasing rapidly in the mountains. Our animals showed unmistakable signs of the effects of their very difficult service, and the pass of the Columbia was still
to be examined. As nothing but geographical information could now be gained by a longer delay
in the mountains, I determined to leave the range and move for Colville. The route selected
was that from the forks of the Okinakane to the head of Ne-hoi-al-pit-kwu, or Colville river, and
down that stream to the Columbia; a portion of the country known only to the employes of the
Hudson's Bay Company. I hoped on my arrival at Colville to receive some intelligence of the
progress of your party, or even to meet you in person by a lucky chance.
It was also my determination, if nothing had occurred making it necessary f<>r me to keep
on to the Rocky mountains with the whole or a portion of my party, to make an examination of
the country in the vicinity of the Grand Coulee, the approaches to the mouth of the Yakima, &c.,
and finally to return to Vancouver by the trail down the Columbia valley.
On the 11th we turned back; left the Okinakane on the 12th at the forks; reached the head of
one branch of the Ne-hoi-al-pit-kwu on the 13th, and arrived opposite Colville on the 17th. This
trail is impracticable for a railway, although a wagon road could be carried over it, with considerable difficulty, at some points. The soil in this district was the best we saw. Fine larch trees
abound.
Soon after our arrival in camp opposite Colville, Mr. Angus Macdonald, the gentleman in
charge of tbe post, came over to our camp, and kindly undertook to provide the canoes necessary for crossing our baggage next day.
By midday of tbe 1 tb all our stores and baggage were safely landed on the left bank of the
river, and all of ur animal had cro ed in safety. Three small canoes, two of them of birch
b rk were tb nly
"' available. \
encamped at an excellent place about half a mile fi:om
t~ fi rt.
t th .
c wh re ur animal swam the riv er, the curr nt is very rapid anJ the
nv r ver? d P; 1l 1
o
r ing fir animals passing from the right bank to the lelt, but very
dang r u fi r any cr s ing i the op site dir ction. The valley of the Columbia is here well
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timbered with yellow pine, and is by no means so rough and forbidding as near Fort Okinakane.
The fort is situated somewhat back from the river bank, in a pocket or widening of the valley.
Of all th Hudson's Bay posts in this Territory, Fort Colville stands next to Vancouver in size and
importance. The soil in the vicinit~ of Colville is bett~r than. it gener.ally is throughout. the
Territory; but it is said to be soon exhausted. Not a particle of mformatwn had been received
at Colville in regard to any of your parties. When I had about made up my mind to push forSt:
1.\-Iary's with two or three men, I was agreeably surprised by your arrival ?n the 18th. EvP-ry
possible kindness was extended to my party by Mr. Macdonald. Commg thus under your
immediate orders, I of course abandoned my original intention as to the completion of the expedition, and merely carried out your instructions.
I left Colville on the 22d, and reached a camp on a small branch of the Spokane on the 26th.
As you remember, we were here joined on the 28th by Lieutenant Donelson, with the main
party of the eastern division of the survey.
Leaving this camp on the 30th, I crossed Lewis' fork on the 4th November, having followed
the same trail as that taken by Lieutenant Donelson up to this point. The crossing was effected
without the loss of either animals or baggage-in perfect safety. From this crossing I took a
different trail to W allah-W allah from that followed by Lieutenant Donelson; we passed by Dr.
vVhitman's old mission. This trail, though somewhat longer than Lieutenant Donelson's, is a
much better one; the first march to water is much shorter. We reached Wallah-Wallah on the
7th, and left next day for the Dalles, following the river trail as far as the Des Chutes crossing.
Reached Fort Dalles on the 15th NoYember.
The description of the country from Fort Colville to the Dalles is fully given in Lieutenant
Duncan's report, and will doubtless be found in your own repo~t as well as that of LiEutenant
Donelson; and as it is by no means an unexplored country, I have not thought it necessary to
touch upon the subject. Upon arriving at the Dalles, my animals were too much worn out to be
able to carry loads down the river trail at that advanced state ofthe season; the rains had already
set in at Vancouver: for these and other reasons I determined to send the animals down without
loads, and to take water transportation for the party.
The animals started on the 17th; the party in the small steamer Allen on the same day. We
reached the Cascades that evening, and arrived at Fort Vancouver late in the night of the 18th
November, having come do~n from the Cascades in open boats. It rained heavily during the
whole of our passage. The animals reached Vancouver in six days from Fort Dalles. Two
were drowned in crossing a creek not far from Vancouver; their condition on their arrival was
such as to prove that they could not have accomplished the trip with loads. In my railway
r port will be found my opinion of the Columbia River Pass. At Vancouver my party was
broken up, and the portion required for office work was sent to Olympia.
Being greatly delayed in making arrangements necessary for the disposition of my own and
other parties, .it was only on the 16th December that I arrived at Olympia, by way of the
Cowlitz. On the 23d I left Olympia, with Mr. Minter and a small party, for Steilacoom, in a
canoe. My intention was to endeavor to complete the barometrical profile of the main Yakima
Pass, and examine the approaches on this side. At Steilacoom I found it impossible to make
any arrangements for land transportation:.._the Indians representing the road impracticable for
animals at that season ; I therefore determined to proceed by water to the falls of the Snoqualme,
and thence as far as it might seem advisable on foot. I left Steilacoom on the 29th with two
canoes, reached the mouth of the Sinahomish on the 1st January, and arrived within a mile of
the Snoqualme Falls on the 7th January. We proceeded but a few miles above the falls on
foot; the trail was entirely obliterated; no Indian could be induced to accompany me to the
pass as a guiue. The barometer with which I was furnished had proved entirely worthless; and
from the information obtained, there seemed to be no possibility of proceeding farther than Lake
Nook-noo; I therefore concluded that no object would be attained by keeping on, at all com-
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men urate with the difficulty of the undertaking, and determined to retrace my steps. The
Indian represented the snow to be up to the arm-pits at the Nook-noo, and as increasing thence
to the pass, at the summit of which it would be found to be about twenty-five fp,et in depth. 1'\'Ir.
Tinkham found but seven feet at the summit on the 21st of January; yet I am of the opinion
that in the most unfavorable portions of ordinary winters the statement of the Indians will be
found to be quite near the truth; at all events, I do not think that any important conclusion should
be based on the results of Mr. Tinkham's trip; they ought to be verified later in the year, and, if
possible, during a winter not so unusually dry as this was up to the time of Mr. Tinkham's
passage. For a winter station, with the object of examining the depth of snow, the prairie at
the foot of the Nook-noo falls would be a proper posi6on.
The valley of the Sinahomish and Snoqualme is of pure sand, covered with an inch or two of
decomposed vegetable matter, with the exception of a small prairie on the right bank of the
Snoqualme, some ten miles below, and a larger one about two miles above the falls.
There may be more of these small prairies of which I heard nothing. Some are said to exist
on the Skywhamish. The bluffs of the stream are generally of ~and, clay, and gravel; occasionally
of conglomerate and argillaceous rock.
If there is any coal near the Sinahomish it will probably be found at some distance from the
river, in a bluff about twelve miles from the mouth . . The timber in the valley is generally poor;
it principally consists of cotton-wood, rna ple, and alder: the fir ami cedar are generally very
indiffertnt; in some small tracts they are good. The bottom is usually wide, flat, and subject
to overflow. There are extensive cranberry swamps near the mouth of the Sinahomish. This
stream has three outlets, and has formed a low, sandy delta. The Sinahomish is navigable for
small steamers for about twelve miles from its mouth; it forks about eighteen miles fi·om the
mouth, the Skywhamish being rather the larger fork of the two. Below the forks the average
width of the Sinahomish is some fifty yards. The Snoqualme is much obstructed by rapids, which
increase in number and strength as the falls are approached. I estimaterl the height of the falls at
from one hundred and thirty to one hundred and fifty feet; they are exceedingly beautiful. The
ledge over which the river passes at this point is of conglomerate. Similar falls exist at the
foot of Lake Nook-noo, on the Skywhamish, the Stoluquamish, and Skagitt. . On the 12th we
encamped on the head of MacDonough's island, intending to proceed to Bellingham bay; but
during that night six inches of snow fell, and during the next day so violent a gale blew from the
north that our canoes could not proceed. On the 14th we turned back, and reached Olympia on
the 21st of January. During this trip the weather was intensely cold, the thermometer being as
low as zero; we endured some discomfort fi·om snow, cold rains, and sleet.
Before I left Vancouver for Olympia, Mr. Gibbs went to Astoria with the intention of attempting
to pass from there, via Shoal water bay and the vVillopah river, direct to Olympia. The trail being
entirely overgrown by vine maple, it was impossible for him to get through at that season of the
year with the provisions he wacs obliged to carry; it became necessary for him to turn ba~k bP-fore
he reached the head of the Willopah. His report on the subject ·will give the detailed information he obtained with regard to that section of the country. I will merely state that the valley
of the Willopah is about thirty miles long, by some ten or twelve in breadth; it is thickly overgrown with vine maple, and occasional large trees; the soil is rich, though somewhat light. On
the Chehalis are anum ber of prairies, m ny of good soil, especially on the south fork. The whole
country i , with the exception of these prairi s, densely overgrovvn with fir, cedar, and spruce.
There are many mountain ridg , .. orne of which are quite ext nsive. The south fork of the
'heh li - a d 'ray -· riv r h ad in a quite high peak.
n. m · railroa .report f
bruary th, ga e my reasons for con idering Seattle as the best
rmtn
~ r r' tl ;vav on be a::tcrn hore of the sound. In auy futur examinations it would
dv· t· 0 • u t cxamin a lin· lcadiug t
ort Disco ry. TLe advantages of that harbor,
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both as to its s:tuation and its facilities for perfect defence, by permanent works, entitle it to
consideration. It seems to be fully adapted to the purpose of a great naval establishment.
The country through which we passed to the east of the Cascade range may be described as
g nerally barren and unfit for agriculture, and poor fiJr grazing purposes. There are two small
tracts which are exceptions to this rule; but I know of none which would be considered good in
our w t rn States. The yellow pine on the slopes of the mountains may be carried down the
principal stream~ into the Columbia, and thence rafted or " run" to the head of navigation; the
larch, between the Okinakane and Colville, can be hauled to the streams of the same names, and
raft d to the Columbia; the building-stones in the vicinity of the Pisquonse will some day be
available for the market; but labor must become more cheap and abundant, capital more plenty,
before these can become important interests. The Indians are harmless and peaceable; with the
Their food consists of salmon, berries, and
exception of the Yakimas, they are very poor.
potatoes. The entire absence of game renders it difficult 1or them to obtain good clothing; during
the whole trip I did not see a single deer, elk, or bear-nothing larger than a wolf. Wolves,
badgers, squirrels, and a few gray marmots, were the only quadrupeds. The blue and ruffled
grouse, prairie chicken, and sage-fowl, abounded. To the west of the mountains the country is
covered with dense fir timber: interspersed with prairies or lakes. The only goocl land I have
seen is in the valleys of the Columbia and Cowlitz, and of some of that string of prairies which
skirt the mountains fi·om the Columbia at least as far as the Skywhamish. The Willopah and
Chehalis have also good lanq upon them. The prairies near the sound are uniformly of gravel,
barren and worthless. Lumber and the fisheries must constitute the great interests of this portion
of the Territory.
The Indian names of these streams, lakes, prairies, &c., were carefully obtained by Mr. Gibbs
during the trip. They have been adopted in the map and the reports as preferable to any
names we could give them; partly for the purpose of endeavoring to perpetuate them, and partly
for the reason that they will be of service to persons travelling through the country.
During the exploration the astronomical observations were principally taken by Lieutenant
Duncan; they are as accurate as the instruments at our disposal would permit. The only astronomical phenomenon worthy of note was the existence of a comet, seen from 'Venass, on the 21st,
22d, and 23d of August. It was visible but for a short time after dark, and was so low that the
altitude could not be taken. The tail was 63' 1 O" in length. At 8h. 66m. 69s. (mean time)
on the 21st, its bearing by compass was north 76° west, the variation of the needle being 17° 30';
its observed distance from Ursre Majores at 9h. 6m. 6.7s. (mean time) was 67° 64' :35". On the
22d its bearing by compass at Sh. 3m. 09.5s. (mean time) was north 84° west, variation of the
needle as before ; its distance from Jupiter at 8h. 13m. 17 s. was 9° 41' 35" ; from Arcturus at
8h. 18m. 26.9s., was 36° 29' 06".
For geographical purposes but little additional information is needed concerning the eastern slope
of the mountains. A somewhat closer .examination of the Pisquouse, Chelan and Millekitekwu,
as well as astronomical observations with better instruments than were at my disposal, would be
interesting. With regard to the western slope, much additional information is still desirable as
to the courses of the streams, of which but little is known. The accompanying map will be
found more accurate than any which has preceded it. It is believed that no importaut stream
on the western slope is omitted; when none of the party have crossed or followed them, they
are given from the best Indian and other information. From Bellingham bay and the vicinity of
MacDonough's island we saw the direction of many of these valleys, and learned where they
headed, with reference to streams on the eastern slope, the number ·and position of the branches,
&c.; the streams as given will be found, I think, not to differ very materially from the truth. The
map will, at least, serve as a basis of operations for any future survey. In the event of any detailed examination of the country in the future, the work should be performed by several very
small parties, each the smallest in number that can use the necessary instruments. On the east-
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ern side they should be provided with good mules, but do most of the mountain work on foot.
The only supplies to be had in the country are salmon, berries, and potatoes. There is no danger to be apprehended from the Imlians, however small the party may be. On the western side
the exploration should be made by ascending the rivers in canoes, examining the country at the
l1eads of and between the streams on foot. Some little game may be depended upon on this side.
More caution will here be required among the northern Indians, although a small party may
safely go among them. An examination of the Olympus range, and the lower Chehalis, would
also be very desirable to develop the resources of the country, as well as for geographical information. That survey also should be made in canoes and on foot; rather larger parties would here be
necessary-about ten men in each. In submitting the accompanying sub-reports, mentioned in
the beginning of this, I would state that they are necessary to a full understanding of my own.
I have endeavored to avoid all unnecessary detail, leaving to those gentleme~ the full explanation of
their respective provinces. I am glad to state that they have done such full justice to their subjects that no word of commendation from me is necessary; their reports are of more interest
than my own, and can safely be left to stand the test of their own merits. I cannot, however,
·be equally silent with regard to their conduct while associated with me in the field. Their duty
was not only performed with intelligence, but with alacrity and cheerfulness. Lieutenant Duncan possesses the qualities to conduct any expedition like this. Lieutenant Hodges was an energetic and systematic quartermaster; he conducted his difficult ma~ch to Steilacoom in the most
satisfactory manner. Lieutenant Mowry performed his duty excellently, and left nothing of it,
that I desired, undone. 1 have no hesitation in saying that no one could have been found who
could have made so complete and excellent a report upon Indian matters as that of Mr. Gibbs.
His rP-port upon the geology will show the care with which he pursued this portion of his duty;
in addition to this, he has more than once conducted important reconnaissances with great benefit
to the survey. The courses and distances, so important to the correctness of the map, and so
difficult to be obtained in the country we traversed, were taken by ]\Jr. Minter with a care and
judgment that left nothing to be desired; on other points, also, his good judgment was of great
assistance.
Dr. Cooper was unfortunate jn having a field so destitute of animated beings as was the scene of
our operations; but, such as it was, he used it to the best advantage. We were fortunate in having but few cases of sickness. In those that did occur, the Doctor showed himself to be perfectly
familiar with his profession. The non-commissioned officers and men composing the escort uniformly conducted themselves in a manner to do credit to themselves and to their regiment. It
was with great regret that I ~arted with them at Vv enass.
The civil employes were almost all very excellent men, who understood and performed their
duty well. When we were fajrly started, there was no trouble among them. As to those retained upon the reduction of the party, there was scarcely one who was not all that could be
desired in hjs position. Had I the same duty to perform again, but few· alterations would be
made in the party, so well and cheerfully did they do all that was required. I must express my
appreciation of their excellent and subordinate conduct, and of my good fortune in having so excellent a party.
I am, sir, very respectfully, your obedient servant,
GEO. B. McCLELLAN,
Governor I. I.

TEVE L

·s,

Lieutenant of EngincP.rs, and Brevet Captain, U. S. A.,
Commanding Western Division qf Survey.

Chief of rorthern Pacific Railroad EXJ..7loration and Survey.
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WASHINGTON, D. C., May 9, 1853.
SIR: On your arrival at San Francisco, you will ascertain from the proper sources the exact
state of afii:1ir with r fere11ce to the suppl~es and personnel of your command. Before leaving
ther for the Columbia river, you will make all the arrangements necessary to carry out the general in tructions for the conduct of the expedition.
Hhvina arrived at Astoria, you will at once proceed to organize your command at such point,
either in Oregon or Washington Territory, as you may decide to be the best. You will employ
such guides, hunters, and muleteers as you may find necessary, as well as the civil assistants
indi pensable to the performance of the required duties. With regard to these, and all other
points involving expenditure, you will be careful to observe the strictest economy compatible with
the success of the expedition. The first and most important point to which your attention is to be
directed will be the exploration of the Cascade mountains. You will thoroughly explore this
range from the Columbia river to the forty-ninth parallel of north latitude, making detailed examinations of the passes, and obtaining full information in relation to the range in general. Pending this examination you will endeavor to examine the line of the proposed road from W allahW allah to Steilacoom, and to start its construction. Having completed the survey of the Cascade
range, you will at ~nee proceed eastward as far as the Rocky mountains, unless you meet,
before reaching that range, the main party coming from the east. In selecting your route, you
will start from the most practicable pass in the Cascade range, and follow what you regard as
the most promising line for a practicable road. From the nature of the case it is impossible for
me to give you detailed instructions; but I have, in the course of a number of conversations, fully
explained to you the objects of the expedition, my own probable operations, and my views.
I have, therefore, to direct you to keep constantly in your mind the tenor of these conversations,
and the written general instructions. You will use your own judgment as to the manner of
carrying them out in the most rapid and effectual manner.
Whenever you meet with the main party from the east, or any portion of it, you will at once
assume the command, (in my absence,) and give whatever orders may be necessary, in your
opinion, to carry out the objects of the expedition. Funds will be placed at your disposal to
meet your expenses.
Enclosed are the general and detailed instructions of the expedition, with an explanatory
memorandum.
Yours, &c.,
ISAAC I. STEVENS.
Brevet Capt. G. B. ~lcCLELLAN,
Corps of Engineers.

8. ToPOGRAPHICAL REPORT OF LIEUTENANT

J, K.

DUNCAN,

U.

S. A., TOPOGRAPHER OF THE WEST-

ERN DIVISION ..

•

OLYMPIA, WASHINGTON TERRITORY,
February 21, 1854.

SIR: I have the honor to submit, together with an accompanying map, the following report
on the topography and general character of the country along the reute pursued by the party
under your command in an exploration of the Cascade mountains, during the months of July,
August, September, October, and November, 1853, viz:
A route northeasterly from Fort Vancouver, on the Columbia, to the Cathlapoot'l river;
th nee, astward along tbe banks of the Cathb.poot'l and across the ranges of the Cascade
mountains, south of l\'Iount St. Helens and Adams, to the open country beyond; thence, turning
M unt Adam on the ea t, northerly to Ketetas, a point on the Yakima above where it receives
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the waters of its principal tributaries, Atahnam, Nahchess, &c., the country along the Yakim.a
river from its sources in the mountains to its junction with the Columbia. From Ketetas northerly to the mouth of the Pisquouse or W enatshapam; thence, up the Columbia to Fort
Okinakane, the country on the Methow river from its head to its mouth, the country along the
Okinakane river from its junction with the Columbia to the lakes beyond the forty-ninth parallel;
thence, leaving the Okinakane at its forks, eastward across the country to the Nehoialpit river;
thence, down ·this river to its mouth, crossing the Columbia at Fort Colville. From Fort Colville
to Fort W allah-W allah, via the valleys of the Slawntehus, Chemakane, Cherahna, and W allahWallah rivers, crossing the Spokane river a few miles below the forks or site of the old Spokane
house, and the Saptin or Lewis' fork of the Columbia at the mouth of the Pel use; thence, down
the south bank .of the Columbia to the Dalles, and from the Dalles down the Columbia river
by water to Fort Vancouver.
The country gradually rises back of Vancouver into a light range of hills running parallel
to Columbia river, and generally about a mile and a half from it. Two miles from Vancouver
the trail crosses a brook twenty feet wide, which empties into a lake three miles below that
place; the lake commuqicating with the Columbia ten miles below. From this stream the country along the trail breaks into small openings or plains having no timber on them. They
vary from a half to several miles in extent, are very level, as well as · the adjacent country,
and are separated from each other by narrow strips of woods. Kolsas, the largest of these
plains, abo.ut seven miles from Vancouver, is six or seven mile~ long, and three or four in breadth,
and connects on the south with a swampy arm of Camas plain, which stretches off to the eastward, in which direction there is a large tract of the same character of country lying along Mill
creek, and running down towards the Columbia. From Ko]sas the trail bears to the northeast
for six miles to a plain called Simsik, about a mile and a half long. The country between
Vancouver and Simsik is similar in character-heavily tim.bered with fir, spruce, and a dense
undergrowth of maple and haze] bushes. The soil is sandy and gravelly, especially the open
plains; the soil in the woods between Kolsas and Simsik is the best. The country up to
Simsik is q1:1ite level; leaving Simsik east of north the country becomes hilly and broken along
the trail, the hills becoming higher and more rocky as we approa(h the Cathlapoot'l river.
Between these points the trail crosses several branches of the Cathlapoot'l. Six miles from
Simsik there is a small rapid brook fifteen feet wide; two miles farther on there is another, thirty
feet wide and two deep; and a third, the Yahkohtl, eight miles beyond, about forty feet wide
and two and a half deep. The bottoms of these streams are rocky, and that of the Y ahkohtl
very stony; the currents rapid. They run among high hills, and have no valleys. They unite
a short distance below the fords, the main stream uni6ng with the Cathlapoot'l four miles from
its junction with the Columbia. Eleven and a half miles from the Yahkohtl the trail crosses
the Chalacha. This river is thirty-five feet wide, ford good. It receives two branches a short
_ distance below the ford-the first from the 3outheast, a bold rapid brook twenty feet wide; and
the other a small rivulet coming in from t~e other side and running nearly parallel to the Chalacha,
and one and a half or two miles from it. Thirteen miles from Simsik is Mankas Plain, surrounded
by hills, and more low and swampy than the other plains met with. Six miles beyond the Yahkohtl river is the Yahkohtl Plain, a high, san dy, undulating plain, about three miles long. Five
and a batf mile beyond this plain o ·ur the Chalacha Plain, lying between the Chalacha river and
the parallel rivulet before poken of. The country between Mankas and Simsik is simply hilly;
hills higher near the latter place. Between Mankas and the Yahkohtl river there are two sharp
spurs of he Ca"cade , differing from the other hills by being higher and rocky. They stretch off
to h ea_t an we , incr a ing in altitud towar s the east, but falling off in the opposite direction.
w n h
<~k htl. n
'halacha rivers the country i. high and hilly, and, in places, much
br?k ·11 • r::h r ·. 1 ~ }u h · P r r nninCY al nCY the left bank of the Chnlacha riv r, and th plain of
bt name 1. ent1rely urroundcd y high ridg ... and r cky p aks. An almost perfectly ymmetrical
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peak is seen towards the northeast and at the end of the plain in that direction. Between Chalacha
and the Cathlapoot'l is a high spur of the Cascade mountains, which runs along the left bank of that
ri~er. The ascent to it is gradual, and by successive hills and long slopes, but the descent is rocky
and abrupt, and dangerous for loaded animals. The Cathlapoot'l is a very bold, rapid river, runnina about twenty-five yards in its bed, but, judging from the sand and shingle on its banks, it
evidently becomes over two hundred yards wide at the ford. This, however, is not the general
character of its banks, as they usually are high and well defined, preventing an overflow at any
season. It is about three feet deep at the ford, and the bottom is filled with large water-worn
shingle, and makes the fording difficult in so rapid a _stream. Just opposite the ford the Spilyeh
debouches into it from the north. Between Simsik and the Cathlapoot'l, with the exception of the
small plains, the country is well timbered with fir, hemlock, &c., and the underbrush is very
dense in places. Some_alder and maple grow along the Yahkohtl riv.er. The soil is generally
very good, and that between Yahkohtl river and plain will compare favorably with any in the
Territory; there is but little of it, however. The Cathlapoot'l, at the foul, runs nearly west and
east. There are two mountain chains running along its banks, one on either side; the one on the
right or northern bank is composed of rugged, broken bills, is lower than the chain on the south
bank, ts less continuous, and lies farther back from the river. Bluffs and spurs fi·om it, however,
run up to the river. To avoid these, the trail_ runs back from the river in a northerly direction
across the range four and a half miles to Spilyeh plain. The Spilyeh river is crossed about a mile
from the Cathlapoot'l at its forks, the trail running up the bins on the· tongue between them.
One branch bears to the northeast, the other to the west of north. Spilyeh plain is long and
narrow. A high range of mountains border it on the north a short distance back, and on the
south is seen the rugged river chain of hills that we have crossed. As this is the last of the
plains which we meet on the western side of the mountains, it will be well to remark, in this
place, that, from the facts noted on Lieutenant Hodges' trip across the mountains to Steilacoom,
from what we saw on the route, and subsequently noticed between Vancouver and Olympia,
the entire country west of the mountains is broken up by these small plains occurring at regular
intervals here and there throughout its whole extent. They are generally slightly rolling and dry,
and covered with fine bunch-grass. Their soil for the most part is too sandy and gravelly to
be good, particularly in those which lie nearest the sound. Some of them, however, as lVIankas
and Chalacha, are lower and swampy, and the soil of such is better suited for agriculture.
From Spilyeh the trail bears to the east, over a pretty level country, occasionally passing
over spurs which come down from the chain on the left for four and a half miles, where it
again strikes the river; thence follows the river for two and a half miles, and crosses to the left
bank to a place called by the Indians Lakas. The northeastern branch of the Spilyeh is again
crossed befo-re reaching the Cathlapo~t'l. There is a high range on the left of the trail on the
right bank of the river, and the chain crossed between the Cathla.poot'l and Spilyeh plains ceases
before the trail again reaches the river. The country between Spilyeh and Lakas is heavily
timbered with ~pruce, hemlock, and fine large cedars. From Lakas the trail follows the banks
of the Cathlapoot'l, crossing from side to side to avoid the bluffs running up to the river from both
ranges for seventeen miles, to Wininepat. At this point the river bends from its general east
and west course more to the north, and judging from the openings or gorges in the mountain
ranges, (which hP.re become high and heavy,) it soon forks, one branch running to the northeast
and the other bending back to the northwest, and running up · towards St. Helens. Two and a
half miles from Lakas there is a fim.e mountain brook coming in from the north on the right bank of
th river. This stream is very rapid, twenty feet wide and eighteen inches deep; bottom stony.
eveu. and a half miles beyond, the Noomptnamie river comes in on the same bank, from the
north, almost at right-angles with the Cathlapoot'l. There is a large field of lava between the
mountain brook just mentioned and the Noomptnamie river. It is limited on the north by a high
rough range of mountains between the trail and Mount St. Helens, running parallel to the
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Cathlapoot'1, and five or six miles back from it. There are many craters of extinct volcanoes
found in thi" field, and wide and deep fis ures, formed by the bursting of lava bubbles by cooling too suddenly. A great many large rna ses ·and small detached angular · fragments of lava
are scattered over the surface, and it is rough, barren, and desolate. There are traces, however,
of timber (spruce) having grown on it at some time since the eruption which formed it; but
:fire has nearly removed them, a few charred stumps and logs only remaining.
This field is
narrowed towards the mouth of the Noomptnamie by the mountain chain on the north. These
mountains are also basaltic in structure. The Noomptnamie is forty feet wide, and from three and
a half to four feet deep-bottom rough and stony. This is one of the boldest of mountain streams,
with a great fall and very rapiJ cu.rrent. The Cathlapoot'l has also a greater fall and more rapidity
of current for two miles below the mouth of the Noomptnamie. Between the Noomptnamie and
Wininepat the trail passes over quite a level country ; two spurs from the range on the right bank
come do·wn to the river, the one along the eastern bank of the Noomptnamie, and the other two miles
beyond. The trail crosses over the first, and avoids the second by crossing to the left bank of the
Cathlapoot'1, and returning to the right bank again above this spur. The chain on the south bank
of the Cathlapoot'l is very high and continuous, and abrupt and broken on the water declivity,
coming down to the water's edge. One mile below, where the river makes the great bend to the
north at Weninepat, this range leaves the rjver and runs off slightly to the south of east. Another
cross chain, however, runs along nearly parallel to the river, and soon runs into it. The Cath1apoot'l has no va1ley: cotton-wood and balm of Gilead grow in the low places along its banks.
The country is well timbered with spruce and pine; between Lakas and Wininepat, with spruce,
fir, pine, and cedar. The trail crosses the river Cathlapoot'l at Wininepat for the last time, and
then leaves this river. The last crossings of the Cathlapoot'l are diagonal, and all its fords are
difficult for animals, on account of the rapidity of the current and the immense quantities of
large water-worn pebbles on the bottom. The breadth of stream is about seventy-five to eighty
feet, and that of the bed, between banks, from seventy-five to one hundred yards. It cannot
be forded at high water. Leaving the Cathlapoot'l, the trail bears to the southeast across the river
chain, which has been running on the left bank of the river, but lying back from it at this point.
This chain is not sharp or very rocky, but earthy and soft, and rounded in outline, and very high.
The ascent for the first part is over five plateaux; ascent to plateaux abrupt, but not very high.
The last part of this ascent jg made by a long winding stretch over the side slope of the main
range, and is remarkably abrupt. The descent to the Wahamis, on high rolling table-land, eight
miles from the Cathlapoot'l, is gentle and gradual. Here is fine grass, worthy of note, as it is the
first which occurs between Spilyeh plain and this point. Tbese mountains have been burned
over, so that their appearance is bald and barrcu, and the timber, where it occu~s, is young
growth of pine and hemlock. They are remarkable for the quantity of berries growing on them.
Strawberries and four varieties of whortleberriPs were noted. Berries are generally found on any
tract of country visited by fire, but they are mostly found in the mountain", and seem to flourish
best near the summit. From Wahamis the trail b ars south of east for twenty miles, to Cbequoss,
a point on the high mountain table-land of the chajn running from the mouth of tile White Salmon
to Mount Adams. The immediate country is high rolling, and sometimes broken, and high
ranges run off to the right and left of .trail, ~ ith bald, i~olated peaks occurring here and there
in them. The de cent from the high table-land to the Chequoss is gradual, and there are several
very high peaks in the vicinity of thi place. The W ahamis creek runs to the right and left of
trail, g ra1ly ~orne distance from it, and i cro. ;-ed two or three times; it soon bears off to the
~outh a~t, and i·· n · of the prin ·ipal branche of the
Eleven and a half miles from
r ahnmi::. tb ·r
are .:o
low, "\VCt prairi s on left of trail awakamis, and are drained by small
iurr h _ trail in bn ~. Itic raYin ",and cmptyinrr into the Wahami ; th re are two
t ·~ n ~awa\·, rni nncl
hcrp10<·, nl.:o branehc ~ of the \Vhi te ~·almon. Thcr ., are
t bk-la l nPar 'h r1 o. : . Th
om try b t\ n a walmmis and l1 CJ.UO~ i more
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basaltic, and there are frequent occurrences of craters, some of which are very deep; and basaltic
column , which have yielded to time and the atmosphere, are crumbled into huge irregular masses.
The lower tabl -lands are well timbered (where they have not been burnt over by fire) with fir,
spruce, and pin ; but the higher ones are too elevated for flourishing veg<=~tation, and are only
cover d in patches with a few dwarf fir trees and stunted pines. The fir and hemlock are
gC'nerally replaced by pine on the summits of mountains and other elevated positions, the former
flouri bing best and growing larger in the low countries and along the streams. The latitude
of Chequoss is north 45° 56'; the ](lngitude is west 121° 23' 11"; variation of needle is east
16o 5' 34". From a high, elevated point, one mile west of Chequoss, a fine view of the Cascade
mountains presents itself. From this point I was able to get a pretty accurate plan of the mountains and the general lay of the chains. From this point Mount Rainier bears north 1° west, and
is about sixty-two miles distant in a direct line. 1.\Iount St. Helens bears north 46° west about
forty miles off. Mount Adams bears north 40° e::tst at the distance of twenty-four miles. Mount
Hood bears south 9° 30' east; Mount Jefferson south 45' east. There appears to be one continuous high range running from near the Cascades of the Columbia north to St. Helens, and
proceeding on to the northeast, connecting this mount with Mount Rainier. There seems to be a
lower point in this connecting range just north of Mount St. Helens, as if some river, emptying
into the sound, passed through it. It is not a gorge, however, and there are five distinct parallel
ranges running into Mount Rainier, and lying between Chequoss and St. Helens. A second main
range commences about the mouth of the White Salmon river, and runs up to Mount Adams, and
continues on to the northward, connecting Adams with Rainier. A third chain commences at the
mouth of the Klikatat river, a light fork of .which runs up to Mount Adams on ·the north, and the
heavier chain bears off to the north of east, and proceeds to the mouth of the Yakima. The
eastern branches of the Klikatat river head in this last range.
Chequoss is on the second chain from the 'Vhite Salmon river north to Mount Adams. There
are several sharp needle-points to the south of Mount Rainier, and the mountains in that vicinity
are very irregular and thrown together in every variety of manner. There is also a curious
cathedral-shaped mountain to the south of Mount Adams, on the chain leading to Chequoss.
Looking towards the south, there are four para1lel ranges between Chequoss and Mount Hood;
and thence, allowing one of these to be the river chain, on its southern bank, we have three ranges
between Chequoss and the Columbia. The intervening country between these chains is mountainous; in some places rough and broken, in others high rolling table-land.
From Chequoss the trail bears north of east for fourteen miles to the Hoolhoolse river, descending the whole distance; abrupt descent in first two and a quarter miles, the rest of the distance
being gradual. There is a' small lake, a quarter of a mile long, in a lava district at the foot of the
abrupt descent, and on the left of the trail. It is surrounded by a large growth of cotton-wood
and poplar.
•
The main branch of the Klikatat river comes in from the north, and crosses the trail four miles
beyond the lake. This stream is bold and rapid, thirty feet wide and two deep-fording good.
This stream may at one time have been a branch of the Nikepun. As the country descends
towards the Hoolhoolse, from it, and an old dry bed is frequently crossed by the trail between
these points. The last five or six miles of this dry channel before reaching the Hoolhoolsc is
basaltic, the basalt arching the channel and making it subterranean-depth of the key of the arch
from four to six feet, and bottom of channel from twenty-five to thirty feet below the surface.
The arch has fallen in in places, forming natural shafts at irregular intervals, by which you are
enabled to trace on the surface the course and direction of the channel underground. The Indians
have a curious tradition concerning this subterranean passage. Once upon a time a great chief
of the "Eliptillicum" had a wife who was · changed into a mouse at his request by one of the
learned medicine men of the time, as a just punishment for some misdemeanor or other that the
women of those days were always committing. But the woman's soul, not profiting by the lesson
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of transmigration, must still work mischief under another covering; and accordingly, in a very
rebellious mood, sh e endeavors to undermine the aforesaid chief's dominions. These caves
were the result produced by her spite. With all due deference to the Eliptillicum, we may conclude, however, that its cause was voleanic eruption-the lava overrunning im existing stream, and ·
suddenly cooling, the waters of the stream being forced into another channel.
There is a low chain of mountains stretching off fi·om Chequoss along the right of the trail,
and fn~m two to three miles from it, and continues on towards the east. The Hoolhools~ rises
in this chain.
The country is very rough and mountainous on the left of the trail, south of Mount Adams; but
none of the spurs come down to it until after we have crossed the Nikepun, about four miles
beyond the Hoolhoolse, where a pretty high range runs to the southeast.
From Chequoss the country is heavily timbered up to the branch of the· Klikatat. From that
river to the Hoolhoolse there is open pine forest, free from underbrush and covered with fine.
bunch-grass .
. From HooJhoolse the trail bears south of east for nine miles to Tahk plains. The Nikepun,
a rapid mountain stream, is crossed three miles from the Hoolhoolse. The latter is a branch of
it. The Nikepun is thirty-five feet wide, and three deep-bottom rocky. One mile beyond t,his
river is the range running southeast from !\'fount Adams. Thus far the trail is over very level
<!ountry, covered with open fine timber of small growth and bunch-grass-no underbrush. The
remainder of the distance to Tahk plain is over this range, which is more heavily timbered; and
the trail crosses two small branches of the Nikepun heading in this range. The first ascent
is long and abrupt; the rest is broken and rolling. The timber on the last two miles is more
open.
A range of high hills borders 'fahk plain on the east, spurs of which put down to it ; but the
range between the Nikepun and this plain is the last which connects with the main range. On
the west it is limited by high hills whic~ come down from Mount Adams. This plain is ten miles
long, and from one to three miles wide. There is a marshy lake, a mile and a half long, in it, and
a branch of the W ah-wuk-chic leading from it, and running to the northeast. This plain is low
and wet in many places, and gives evidence of being partially, ·if not entirely, under water
during the wet season. From Tahk the trail bears northeast for thirty-seven miles, to the Sahpenis, a branch of the Yakima. For twelve miles the trail lies over Tahk plain and a slightly undulating country, but not hilly. A little loose Java rock is occasionally found on the surface.
Here the W ah-wuk-chic crosses the trail. The Wah-wuk-chic has no valley, and is reached
by an abrupt descent. The river is about seventy feet wide at the ford, and two and a half
feet deep-bottom sandy, current rapid, rough rapids just above and below crossing. A spur
from the Cascades comes down along the northern side of the river, and intersects the range
of hills running north and south on the east side of Tahk plain. For two miles from the Wahwuk-chic the country is rough an<.l broken, and ascends over two abrupt hills to a high undulating
table-land beyond. The divide or highest part of this table-land is about fifteen miles from the
W ah-wuk-chic, where occur some very la rge boulders of basalt.
From this ridge to the Sah penis the country is more rough and broken, and an abrupt and
deep ravine runs along the left of the trail, in which is a branch or fork of the Sahpenis corning
in from the southwest. The other fork comes in from the northwest through a similar ravine.
Two smaU brooks are crossed between the \Vah-wuk-chic and the dividing ridge. This ridge or
r ange run off to the north east, along the right of the trail. L eaving the ahpenis at the forks, the
trail run
ack from the mair stream an bears northeast over a basaltic broken spur, until it
the 'ahpenis by a grad ual de c nt ., ven miles beyo nd. Th re is a great deal of loose
an. 1· r lava n tbi pur ; the timber ec mes more scatt ring and scrubby, and ceases three
m1l s t · n ~h 14 rk : thi · i ~ the ast rn limit of the pine timber. The ahpenis runs on the
l ft f the tra•l, gra u· By appr aching it in a basaltic canon with almost perpendicular sid s.
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The basalt in these walls is. columnar. A range of high bleak hills (the continuation of the
divide) is on the right of the trail, and about two miles from it. For the last five miles the
country is rough, broken, barren, God-forsaken, and desolate. Off to the southeast it presPnts the
same dreary, desolate appearance. From Wah-wuk-chic river to the forks of the Sahpenis the
country is covered with open pine woods, timber large, and no underbrush; fine grass grows
in the woods throughout this distance. The Sahpenis is thirty-five feet wide and two· feet deep,
ford good; this river has no valley at or above the ford, but the basaltic spur ceases on the left
bank half a mile below, and Lhe valley widens out into a low, sandy, gravelly plateau several
miles wide.
A second stream, the Simkwee, comes into this valley from the northwest, and unites with
the Sahpenis four miles below, forming the Pises river. The distance between these streams
along the trail is three miles. The intermediate country is filled with arroyas, and has the
appearance of being swept over in the wet season. Its soil is very sandy and gravelly; wild sage
and wild rye grow upon it. A little cotton-wood and maple grow in the valley of the Simkwee,
and snme wide-spreading and scrubby white-oak along the banks of the Sahpenis. The Simkwee
is twenty-five feet wide and eighteen inches or two feet deep; current rapid-ford good. From
the crossing of the Simkwee the trail runs nearly north for eight miles, to the Atahnam, crossing
a spur running to the east. This spur, and the one before reaching the Sahpenis, are the first
of a series of radiating spurs which run off to the east from the main range of the Cascade
mountains, between and sepan'lting the several branches of tbe Yakima. These spurs, or
ranges, proceed to the eastward far beyond the trail, and fall off and lose themselves in the
wide, worthless sage barrens dong the Columbia river. This is a high, barren, and basaltic
spur; the slope to\varcls Simkwee and the summit being perfectly covered with sharp, angufar
fi·agments of loose, brolien lava of all sizes, rendering the travelling hard upon animals. The
slope toward" the Atabnam is more earthy; ascent and descent abrupt. The Atahnam is a rapid
stream, forty feet wide and two and a half deep. The Atahnam has a valley of one quarter to
half a mile wide at the ford, but the river is very crooked, and cuts it up, by its transverse
cro .~ sings, into small, worthless patches.
There are columnar basaltic wails 'on each side of it
about thirty feet high, with high, rutted, earthy, and sandy hills piled on top of them. From the
ford the trail bears to the east through the valley for three miles, to the Atahnam mission. Up
to this point the valley is similar to that described at the fi>rd; but below it the basaltic walls
cease as the valley widens out. Thence the trail runs nearly north for about thirty-seven miles,
to Ketetas, on the Yakima, crossing the Kwiwicbess, Nahchess, Wenass, and Entinum, at
intervals of seven, ten, seventeen, and twenty-seven miles, respectively. Between the mission
and the Kwiwichess there is a high spur almost destitute of vegetation, and covered with
immense fields of small, broken lava; ascent and descent pretty abrupt, and the top or summit is
a rolling, broken plateau. The K wi wichess is a small brook, from ten to fifteen feet wide; it forks
a quarter of a mile above the ford. Its valley is a sort of basin, surrounded and terminated by
the mountain on the west, and about three miles from the trail, and widening towards the east
until it reaches the Yakima A little willow and aspen grow upon its banks, and there is good
grass in the valley. A. sharp spur of the Cascades runs between the Kwiwicbess and the
Nahchess. Many large masses of crumbling columnar pasalt occur upon it. The trail, however,
is good. The descent to the Nahchess valley is quite abrupt and rocky. Fine grass grows
upon this range. The valley of the N ahchess is from two to three miles wide at the point of
crossing it, but widens towards its junction with the Yakima. It is very much cut up by the
crookedness of the river. Wild-cherry scrub, cotton-wood, balm of Gilead, and aspen, grow
upon its banks. The river is seventy feet wide, but is one hundred yards wide at this point in
the rainy season; it is three feet deep, and the bottom is ·filled with water-worn pebbles; current
rapid, with great fall. In the hills on the north of the valley of this river is white, stratified sandstone. The country between this river and the W enass is over a high, rolling table-land, covered
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with gra s, and with Jess rock and lava upon it than on the other spurs crossed. The valley of
the 'Venass i~ a mile wide. Like the valleys of all the Yakima's branches, it widens towards
jt junction with that river, and narrows towards the mountains, the intermediate spurs between
stream~ closing upon the valley towards the main mountains, reducing them virtually to nothing.
The Wen ass is twenty feet wide, eighteen inches deep ; bottom strong, current rapid. Wildcherry scrub, aspen, cotton-wood, balm of Gilead, and willow of small growth, are found upon its
banks. Cactus is found in this valley, and in that of the Nahchess. The country between the
Wenass and Yakima is a high, barren, broken, basaltic table-land, and is mostly destitute of
any kind of vegetation. Immense fields of broken lava, sharp and angular, occur upon it. The
Emptenum, a small stream ten feet wide, runs through it in a deep canon about ten miles from
Wenass. The descent to and ascent from this stream are made through ravines. In the ravine
or defile on the northern bank there are some very fine specimens of pentagonai basaltic columns,
- with convex and concave ends. The descent to the Yakima is through a similar defile. This is
the highest spur crossed since doubling 1\-fount Adams, and is highest between the W enass and
Emptenum. The Yakima cuts through this range, in a gorge, about six miles below the point
at which the trail crosses this river. The Ketetas plain is a high, ro1ling, basin-shaped plateau,
lying mostly on the northern side of the Yakima. It is surrounded by high mountains on the
north and south, the northern chain being about eight miles from the river, and the southern range
being the one crossed between the Emptenum and the Yakima. These chains unite fifteen miles
below the ford, and terminate the plain in that direction. After uniting, they run to the east,
towards the Columbia· river, in a high range. To the westward the vallej extends about six
miles, 3:ncl then ceases. The N ahnum, a bold mountain stream, comes from a gorge in the northern range nearly north of the ford, and, bending to the east, crosses the Ketetas plain and unites
with the Yakima near the point where the latter river pierces the southern spur. A second
stream, a rivulet four feet wide, comes from this same northern range farther to the east, and,
running through the plain, unites with the Nahnum near its mouth. There is a stream also
from the southwest, heading in thP- southern range, and ,empties into the Yakima by its several
mouths just above and below the ford. A small strip of this plain along the river is low, and
produces good grass; the other portions are either basaltic plateaux, covered with loose lava, or
they are sandy, barren, sage deserts, cut up with arroyas, and unfit for cultivation.
The Yakima rivP.r has a narrow valley for about ten miles of its course on the southern bank,
opposite Ketetas plain. Six miles of this narrow valley extend westward from KEtetas to the
mouth of the Ptehnum, a stream on the right bank from the southwest. Above the mouth of this
river there is no open valley. A pretty fair trail is found, however, on either bank, by passing
over low hills and light spu.rs, for forty miles from Ketetas to the forks, when the Kahchess
and Yahinse unite to form the main river. The pine timber commences (as you go westwa·rd)
five miles above the Ptehnum, and the country is timbered thence to the forks \Yith open pine
woods, and no underbrush. Beyond the forks the timber becomes more large and heavy, and
the underbrush very dense. There are high ranges on both sides of the river, a little back
from it, up to the forks, beyond which the mountains become very high.
The principal branches of the Yakima on the right bank above Ketetas, are the Ptehnum
(already spoken of) and the Wahnoowisha, which come in five miles below the forks. The
principal northern branches are the Schwock, Yannoinse, and Samahma, their junctions being
at distances of seventeen, tweuty-one, and twenty-six miles respectively above the ford at
Ket t . The Yabin"e heads in Lake Kitchelus, near the noqualme Pass of the main range.
The abcbe s river i" but a short crook d treum, carrying off the waters of two large lakes.
r h first f th ' S , Lake Kahcbe s, occurs on the riv r four or five miles above its mouth, and is
ioht mil ~~ 1 no an from ne and a half t two miles broad ; one mile above it and connected
-~ h i Y a hall w, 1ugrr1 h tr am, . nty fe t wide, is Lake Pilwaltas. This lake is six
m1l 1 no an fr m nc-b lf t one mile road.
e ral mountain torrents, but no large
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streams, enter these lakes. They are very deep, but no exact soundings were taken for want of
a line of suffici. nt length. There is a large lake on the Samabma river, eight miles above its
junction with the Columbia. This lake, Kleallum, is seven miles long, and from one to three
mil s broad. The Samahma at its head is a bold mountain stream in character, and is about
fifty feet wide one mile above the head of the lake. All of these lakes are embosomed in and
entirely surrounded by mountains, heavily timbered with fir, pine, and cedar. The mountains
around Pilwaltas particularly are very sharp and rugged granitic peaks, some ofwhich are round
and bald, and others needle-shape in structure. The Sam~hma river below the lake is sixty feet
wide and very crooked and rapid. The Yannoinse and Schwock are streams thirty feet wide,
with rapid currents and rocky bottoms. The Yakima is from eighty to one hundred feet wide,
and the ford at Ketetas is shallow and good. It is usually from three to five feet deep, and
fording impracticable at high water. After leaving Ketetas plain, the Yakima bends to the south
until it receives the waters of the Atahnam, and then turns again to the east, and runs generally
in that direction to its junction with the Columbia, about twenty miles above W allah· \Vallah.
Mr. George Gibbs: who followed this river to its mouth, reports that the valley is continuous below
the Atabnam, and from six to ten miles wide to within a short distance of the Columbia, where it
is cut off by a range of low hills running nearly parallel to the latter. It is uniformly barren,
except a few small spots along the margin 1 which are overflown by the freshets. The basalt
continues to the Columbia. Bunch-grass grows only upon the hills, the low sandy plateau being
covered with wil<l sage. Cotton-wood grows upon the banks as far down as the mouth of the
Pisca, below which there are only a few willow bushes. Th~ country on the Columbia at the
mouth of the Yakima is a sandy desert covered with sage. The banks of the Columbia have a
uniform height of about thirty feet above the river. All the country north of the Yakima, between
that and the Columbia, must be more or less mountainous or high and broken table-land, as the
spurs between the branches of the Yakima, coming out from the main range, unite to the east of
that river along its southern bend, and run off together in a rough broken chain towards the
Columbia. Leaving Ketetas on the Yakima, the trail bears to the east of north for sixteen miles
to the top of the divide, and thence eighteen and a half miles to the west of north to the mouth of
the W enatsapam river. For eight miles the trail lies across Ketetas plain to the gorge from
which the Nahnum comes from the mountains, and crosses the Nahnnm at this point. This
river is rapid and stony, and about thirty feet wide. There is a fall of three feet upon it two miles
below the ford. Here we commence the ascent of the divide between the Yakirna and the
Columbia. The Nahnum runs for several miles from the gorge along the left of the trail in a
very deep canon, and then leaves it, bearing to the northwest. To the top of the divide
the ascent is gradrral except in places, and the country is rough and basaltic, with a great deal of
loose broken lava upon the surface. ·This spur is timbered, but the trees do not extend to the
cast beyond one or two miles from the crossing, and then only in strips and points; timber,
pine, and open for the most part. Just before reaching the divide, the trail crosses two small
rivulets, the heads of the streams running through Ketetas plain to the east of the Nahnum.
The top of the range, whjch is higher than the other spurs, is comparatively level for several
miles, and has small ponds and swampy places on it. Owing to this flat, level character, the
trees upon it are not seen from either the Y~kima or Columbia, the range presenting a bare,
barren, desolate look. From the summit a sharp angular range of snow mountains is seen off
to the left of the trail, and commencing between· the summit and the Columbia, run off towards
the northwest. Mount Stuart is the most prominent, and is nearest the Columbia. The
Samahma, Y annoinse, Schwock ancl N ahnum branches of the Yakima, and the Skilkantin, a
branch of the Columbia, and several branches of the Wenatsapam river, head in these snow
mountains. The descent from the spurs is by plateaux-that of the first four being abrupt and
rocky. The pine timber ceases about four miles before reaching the Columbia. The Skilkantin,
a stream twenty feet wide, rapid and stony, is crossed two miles above its mouth; and the trail
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eros es two of its small branches in the de cent from the divide. Fo1Iow this stream from the
ford to the Columbia, and then turn up tlle banks of that river. The range we have just crossed
runs along the river below the point at which we struck it, and bluff up to the water.. Above
this point the range keeps back from the river on the left of the trail, and strikes the W Pnatsapam two miles above its mouth. Between the range and the river there is a low sandy plateau,
covered with sAge and immense masses of gneiss rock alld granite boulders. There is also some
sandstone at the point where the trail turns up the Columbia. This sandstone is soft, and has
been worked, by the action of the water and the atmosphere, into curious and fantastic shapes.
Two .Pillars of this rock stand side by side~ out upon the plateau, between the range and the
river, and are peculiar from their forms, isolated position, and the curious water-worn holes
through their tops. The Indians, as usual, have some tradition about them concerning somebody's clouchman, but it simply resolves itself into the old story of ·L ot's wife and the pillar of
salt. I wonder, after all, if the old patriarchs, in their nomadic days, were anything better than
the Indians of the present time, and if the story of Lot and his inquisitive wife did not come
down before the time of Cadmus, much after the fashion of the humble tradition of these poor
savages about two lone sand pillars on a desert. The country on the opposite s1de of the Columbia presents a very desolate and barren look. It is a high, brokPn plateau, covered with fields
of broken lava for miles in extent, which give the country the black, barren appearance of having been burnt over by fire. There is a higher bluff on this same side of the river opposite the
mouth of the Wenatsapam, which runs off to the northeast in a rough, barren chain. A chain
on the right bank of the river commences in a similar bluff, a mile and a half from the river,
and nearly the same distance above the W enatsapam, and, running along the Columbia, closes
in on this river about five or six miles above. The country between this range and the river
is a low plateau, sandy and barren, covered with wild sage. The Wenatsapam has no valley,
and runs among the hills towards the main mountains on the west. This river is about seventyfive feet wide and three feet deep ,; ford good. A little cotton-wood grows upon its immediate
banks. The trail follows up the right bank of the Columbia, from W enatsapam, for sixty miles,
to Fort Okinakane, crossing the En-te-at- kwu, Che-lum, Methow, and Okinakane rivers, all
branches of the Columbia. The country along the trail throughout this distance is similar in
character. The river has no valley; the bluffs or river ranges on both banks corning down
close to it, so that the trail is constantly crossing high plateaux, or passing over sharp bluffs
running down to the water's edge. Some of these bluffs are rough and stony, and very dangerous to pass, with immense granite precipices several hundred feet high overhanging the trail.
The most difficult of these passages are found along the river for a distance of six or seven
miles after crossing the En-te-at-kwu river. There are low plateaux, narrow and wedgeshaped, generally found at the junction of all the larger streams, lying between these streamsthe river range and the Columbia. At such places the range lies back a shart distance from
the river, but soon closing on it again. There is little or no timber along the Columbia-a few
straggling pines, or patches of them, only occurring at intervals here and there. The left or
opposite bank of the river is in every way similar. It is pos:3ible that timber grows upon the high
table-land on top of the ridge on the right bank of the river, but it cannot be seen from below,
except occasionally through gorges. The Columbia i generally fi·om 300 to 500 yards wide,
apparently very deep, anJ the current is usually very rapid, and in some places rough. The
ri. . e in the wet easons is about twenty feet, judging from the high-water mark on the banks
nd n the tr e . These small runs or spring branches empty iuto the Columbia about six
mile ab ve W enat apam, an the En-te-at-kwu comes in about six miles above them. One of
the l w plateaux poken f i found at the mouth of thi river after cros~ing it. It is entirely
v. 1 and ;vater-w rn bingle, an covered with granite boulJers; it is barren, and
made up f
n it upper ncl 1 a P ch of ··cru by pine . The n-t -at-kwu is very rapid bottom rouah and
fill
.h
,
b
Wit
at r- ~- rn on· · It i thirty-five £ et wide and two feet deep. The spurs coming
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in very close to the river above the En-te-at-kwu, it is found necessary to avoid the'm about eight
miles above that river, passing around them on the high land above. In the wet season it is nece sary to turn off even before reaching this point, as the trail passes for the last two miles just
along the water's edge. The trail passes up to the high land through a gorge formed by a small
mountain brook, and again comes back to the river about thirteen miles above. Two other
small ~pring branches enter the Columbia about two miles below this point. The mouth of the
Ch·eian is ten miles above it. The country on the top of the range is rough and broken, and
the river chain is intersected by several cross chains running nearly east and west. There is pine
and fir 011 the top of this table-land, and there is no indication of it on the left or eastern-bank,
except a few scattering trees on the margin of the river; we may take the Columbia as the eastern
limit of timber along this part of its course. Five miles after leaving the river the trail strikes
the edge of Chelan lake, and, following it for several miles, crosses the Chelan river at the point
where the lake debouches into it. The river is seventy feet wide and three feet deep; its
length to the Columbia is about three miles; it becomes a perfect torrent, and is very crooked.
A bout eight miles of the lake is seen lying nearly east and west. Beyond that it turns more to
the northwest, and is hidden behind the mountains. From the Indian information received, this
lake must be thirty-three or thirty-four miles long, and heads in the main chain of the Cascades
near the headwaters of the Methow. This lake is over a mile wide. The mouth of the Methow is seventeen miles above that of the Chelan. Between these streams the · mountains do
not come so bluff up to the river as they have done, but on the left bank they come down to
the very water's edge, but are not so high as they have been. The intermediate country is
low, sandy, barren plateau, rocky ·and stony in places, and covered with large water-worn
boulders for two miles before reaching the Methow. This river is sixty feet wide and two and
a halr'feet deep; current rapid. It heads in the main Cascades, and forks miles above its mouth;
one fork, the main Methow, coming in from the northwest, and the Twitsp from the southwest. There are mountains or high broken table-lands on both of its banks throughout its
whole extent. It has a narrow valley in places, but the river is so crooked that these valleys are
so much cut up as to be unfit for any purpose whatever, even for a mule trail. This river is
remarkable for the terraces on its banks and on the slopes of the mountains which border it. In
some places as many as eighteen successive ones are visible. These terraces are also found on
the W enatsapam and the Okinakane, and similar ones occur on the Columbia between the mouths
of the latter streams. These facts, taken in connexion with that of the large water-worn boulders,
and immense drifts of sand and shingle on the low plateaux, at the mouths of the Wenatsapam,
En-te-at-kwu, lYiethow, and Okinakane rivers, and the character of Lake Chelan, and the lakes of the
Okinakane river at the present time, lead me to suppose that at one time all these rivers were long
narrow lakes, which have since broken their barriers gradually, only by some violent sudden action, and their waters drained off by the Columbia; and, also, that a lake may have existed even in
the present locality of the Columbia itself, this river running at the time through the region known
as the "Grande Coulee." Between the lYiethow and the Okina.kane the river range on the right
bank runs back for some distance from the river, leaving a series of low, sandy, barren plateaux,
widest towards the Ol\inakane; they are covered with wild sage. On the opposite bank the
range is bluff up to the river, and obstructs the view of the country beyond, so that its character
cannot be determined. The plateaux on the right bank are intersected by 'ravines, or deep
arroyas. A stream comes in two and a half miles above the 1.\Iethow, and high mountains run
along it, increasing in height from the Columbia. A trail was run between the mouth of the
Okinakane and the forks of the Methow in a direct line. The country is high, rolling and broken,
and terraced near the Columbia. This trail crosses the small stream which comes in above the
1\Il thow. Beyond it to the forks the country is well timbered. There are rough, broken rapids
in the Columbia, at the mouth. of the Methow-" Ross Hapids." There is a terraced sandy
plateau, wedge-shaped, between the Okinakane and Columbia. It is three miles wide and seven

a
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miies long. A low range of qasaltic hills limits it on the east, and runs nearly north, until it enJs
in an abrnpt bluff on the Okinakane. The other sides are limited by the Okinakane and Columbia
rivers. The soil is almost worthless. A long strip of plateau, similar in character, is fimnd
on the right bank of the Okinakane. Fort Okinakane is on the tongue between the Colnmbia
and Okinakane rivers, near the former, and two miles from the mouth of the latter. The site
of Astor's old fort is very near the junction of these two streams. Thence the trail follows up
the banks of the Okinakane, crossing from one bank to the other, for eighty-seven miles, to the
lakes beyond the forty-ninth parallel. For three miles the trail is over the low, sandy plateau
spoken of, and then crosses to the left) to avoid the bluffs. After fording the river, the trail runs
back over the high ground, and returns to it again thirteen miles beyond. There is a salt lake
on each side of the trail, three miles above the ford; the largest: three-quarters or one mile long,
being on the left. A carbonate, or some similar salt of soda, is found as impalpable powder on the
shores of these iakes. From the river to these lakes the country is rough and basaltic, and a
great deal of loose, broken lava is on the surface. A high ridge or chain runs nearly east and
west, just beyond the lakes, intersecting the river at right angles. The trail crosses this range,
the ascent being gradual through the gorge of a small stream entering the larger lake ; . and the
descent is over successive terraces, the lnst descent being abrupt and stony. There is a small
salt lake on the north of the top of the divide, from which the water runs into the Okinakane.
Aspen grows on this lake, and cotton-wood on the small streams leading from it, and a few
scattering pines are on the ridge. The Okinakane throughout its length has no continuous valley.
Low ranges of bald, barren mountains coast it, but not continuously; sometimes running close
to the water's edge, at others lying back from the river and sending out spurs to it. These
sometimes are terraced like those on the :Methow, but not to the same degree. By running into
the river and out from it, these river ranges form plateau valleys, varying from a simple gorge
to one or two miles in width. The Okinakane receives four branches from the west, between
the mouth and the forks. The largest of these branches is the Nistepehtsam, twenty miles above
the mouth of the river, and it is twenty feet wide and eighteen inches deep; they are all fine,
rapid mountain brooks. There is a fine tall in the Okinakane river thirty-three miles above its
mouth. These falls are horse-shoe shaped, the convexity being up stream; fall of water five feet.
The trail crosses to the left bank five miles above the falls, and three streams come in on this
side, at distances of one, two, and four and a half miles, respectively, above the ford. These
streams have all rapid currents, and are fi·om fifteen to twenty feet wide. The country is very
gravelly, and the soil poor, between the ford and the forks, ten miles above it. There is more
timber along this portion of the river than heretofore, cotton-wood, &c., and a few scattering
pines. The main stream, Sahtlilkwu, runs nearly north above the forks; the other fork, the
Millakitekwa, bearing to the northwest. On the latter river there is a fall of ten feet about
four miles above the junction. The trail follows up the right bank of the Sahtlilkwu, along which
the country has much the same character as before. The mountains, however~ become higher,
and have a growth of open pine upon them. There are four large lakes on this river above the
forks. The first, the Osoyoos, commences one mile above the forks, and is ten miles long, and
over a mile wide; the second is five and a half miles long; the third is eight miles long. These
lakes me very deep ; but two sand-bars project from about the middle of Osoyoos from either
bank, and a fording is practicable at this point. The trail goes up as far as Lake Okinakane,
thirty- even mile a ove the fork . This is the largest and longest of these lakes, and stretches
ff t the northward into Briti h territory for many miles. The country up to this lake is as
h ret fl re the il v ry sandy and gravelly. Three small streams come into Lake Osoyoos on its
-: . rn, ~ ·
a •ing L ke -oyo ... , the trail passes up through the gorge of one of these streams,
·om1~rr ~~ ncar. h 1< w r n of the lake, and bear
astward to the Siyakan, a branch of the
hmalp1 k ~· n · J.r '~ 1 [! ll ~' down tni trcam to its mouth. · Thence the trail keeps down the
bank
th
eh01alp1 k :vu ( ·ros~ing from bank to bank, as nee ssity requires, to avoid the high
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bluff spurs) to its junction with the Columbia, two miles above Fort Colville. The distance to Fort
Colville from the lake is about · eighty-two miles by the trail, and it is about twenty-two miles to
the mouth of the Siyahkan. A large fork (probably the main stream) comes in from the north thirtyone miles above the mouth. There are eleven small branches of the Nehoialpitkwu from the north,
rapid mountain brooks from fifteen to twenty-five feet wide, and seven of similar character from the
south, including the Siyahkan. The ascent to table-land from the lake is only abrupt in places,
and is for the most part a long and gentle slope. The mountain ·divide is high terraced to its
top, summit undulating and broken in places, with wet, marshy places, and small spring ponds,
interspersed over it, in which the streams rise. The descent to the valleys of the Siyahkan and
Nchoialpitkwu is gradual, except the last intermediate descents to these streams. The summit
is well timbered with larch and pine, and some ·aspen and maple grow in the wet places. Fine
bunch-grass grows uniformly over this range; it is soft and rounded in outline. Looking back from
the summit to the Cascade ·mountains beyond the Okinakane, they present a series of parallel
ranges running nearly north and south. These ranges appear to increase in altitude towards the
main range, and to become more broken and harsh in outline. They were covered with snow at
this date-October 13th. The valley of the Nehoialpitkwu is similar to those of the Methow and
the Okinakane. The mountains along it are heavier and higher than on these latter streams, and
heavily timbered with larch, pine, fir, and cedar. A little cotton-wood grows here and there on
the margin of the stream. The mountains are continuous in high heavy masses at intervals, and
then again run back. from the river and fall away towards it in isolated hills and low, sharp,
broken spurs. The trail crosses from side to side of the river as the spurs and bluffs require it.
There is a low table-land, over which are scattered a great many small ponds, on the left bank
of the river, five or six miles from its mouth. The Columbia was crossed oppasite to Fort Colville.
It is about thTee hundred and fifty yards wide at this point, and the river is very rapid. The
Soinetkwu or Kettle falls are one mile below the crossing. These falls are about teil feet high
at the lower falls, and abnut fifteen feet high at the upper falls, and the river is narrowed to
about two hundred yards. The river here runs nearly north and south. The Slawntehus
empties into the Columbia from the southeast at the falls. There is a long, narrow, sandy
plateau at Fort Colville. A low range of mountains bound it on the east, lying back from the
river. The chain comes bluff up to the river again below the mouth of the Slawntehus. The
soil of tbis plateau is sandy and gravelly; fine grass grows upon parts of it. From Fort Colville
the trail bears to the southeast for fifty-eight miles to the Spokane river, following up the valley of
the Slawntehus and. down the valley of the Chemakane. Low ranges of mountains are on both
sides of the Slawntehus near Colville, but they gradually fall off in altitude as they proceed to the
south, and break up into irregular hills at or .b eyond the Spokane river. These ranges are timbered with larch· and pine. A fine valley lies along the Slawntehus for thirty-five miles, varying
in width from one to three miles. The soil of this valley is generally good, and capable of producing any of the crops that will grow in this latitude. It is boggy and marshy in places, and a
great deal of it must be under water in the wet season. Much of it can be reclaimed by drainjng.
Several settlements are made in the valley of this river. This river differs in its character from
those on the right bank of the Columbia river. Its banks are low and subject to overflow; it has
a valley; and the current is more sluggish. It is very crooked; thirty-five feet wide, and from
six to ten feet deep. The fords are from three to three and a halffeet deep, and bottom gravelly.
The Slawntehus heads in a low range of mountains running northwest and southeast about forty
miles from Colville. It has four eastern branches, the Schlowskan and Kitsemmawhep being the
largest of these branches. The trail up to the divide in which this river rises is very good,
and is for the most part through the valley over level county. The divide is timbered. Crossing
the divide, (in which the Chemakane also rises,) the trail keeps down the valley of this latter
river to the Spokane. This valley terminates about five miles above the junction of the river
with the Spokane, and the soil for a mile at this lower end is good for farming: the other portions
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of it have a liuht gravelly soil; good grass grows upon it. The old Presbyterian mission was
ituated at the lower end of thi valley. The valley varies from one to two miles in width, ~nd
is skirted by Jow ranges of hills well covered whh pine. From the mi 'sion the trail runs over a
low hilly country, covered with open pine woods, to the Spokane river, leaving the Chemakane on
the right. The descent to and ascent from the Spokane river is abrupt and rocky. There is a
tolerably good diagonal ford at this point-bottom gravelly and somewhat stony. This river is
about seventy-five feet wide and three deep, current rapid. A very precipitous, high, rocky bluff
is on the left bank, half a mile below the ford. All the country between the Slawntehus and
Chemakane, westward towards the Columbia river, is more or less mountainous or broken by
irregular ranges. These mounta~s are higher towards the north, and break up and fall off
towards the south into low ranges and undulating plains in the great Spokane plateau. The trail
bears to the southwest from the Spokane river across this plateau_..:.._crossing the Saptin or Lewis
fork of the . Columbia at the mouth of tbe Peluse. This distance is seventy-six miles. There
is no timber on this plain, except a. few narrow strips of pine wood, which stretch out to the westward from the Cceur d'Alene mountains on the east. These strips proceed to the westward no
farther than the trail, and are confined to the country twenty-two miles from the Spokane river.
A little willow and cotton-wood are also found on the immediate banks of the streams, but in
small patches. A district of country about twenty-four miles wide commences twPlve miles
south of the Spokane river, and runs east and west nearly, which is the highest portion of the
Spokane plateau • . This district is basaltic and broken, and is covered with innumerable small
lakes scattered over its surface. These lakes appear to occupy the craters of extinct volcanoes,
and are fissures formed by the bursting of lava bubbles on cooling. The water in them is fresh,
and supplies the Peluse and its branches. These lakes are of all sizes; Silkatkwu is the largest
in the vicinity of the trail. It is five miles long; and varies from one-half to a mile in width. It is
drained by the Stkahp, a branch of the Peluse. The main Peluse also rises in this region of
lakes, to the east of the trail. I have no actual observations of the extent of this lake country
to the east and west, but presume that to the westward, particularly, it must run for many miles;
at least, up to what is known as the "Grande Coulee," and, perhaps, over to even the great
western bend of the Columbia itself. The Spokane plateau embraces all the country included
within the li~its of the Cceur d'Alene mountains, the Saptin, Columbia, and Spokane rivers.
It has an undulating stratum of basalt, which is covered with deposits of earth, sand, and
gravel. The basalt occasionally crops out, particularly on the lake region and along the streams;
and large irregular masses, pillars, and architectural shapes are scattered over this region. The
country in such places is rough and broken, and covered with large and small fragments of sharp
fractured lava.
The earth, sand, and gravel form rounded undulating chains, or isolated
hills or buttes, covered with wild sage and grass, the grass being found on the least sandy
portions. The plateau generally is high and rolling, and destitute of timber.
The soil
is light and unfit for cultivation. Small tracts of arable land are found near the larger
lakes and the heads of the streams, but they do not exceed one or two acres in extent.
The Cherahna runs in a basaltic dalle or trough for most of its length; the last part of it, before
its junction with the Peluse, being in a cation of columnar basalt. The Peluse, from the point
at which we crossed jt, runs in a similar deep cation. The walls of the trough of the Cherahna
are not more than twenty feet high. A few stunted willow hushes grow in these cations on the
immediate banks of the stream . The basaltic walls and hills along the Peluse increase in
altitude t wards the apt;n. The Saptin, at the eros ing, is about one hundred and fifty yards
~ide, v.ery d. p, r ugh an rapid. This river, at this point, has no valley, high hills running on
enh r 1 e f 1t. The lu"e i fir ~t cro sed quarter of a mile below the moutb of the Cherahna,
n he :r il t~ n p ~ ·· ver the hill , lea ing the river some di tance on the right, and comes
:vn t ll aa m hr · and a half mile fr m its mouth. Between the trai1 and the river, on
tb rig t, the country i much rol·en and very rough, with a good deal of lava on the surface.
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To the left the country is hilly and sandy, not so much broken, and has but little loose lava on the
surface. The descent from the high table-land to the Peluse is over successive plateaux, and
gradual, the final descent being very abrupt and Ion~. .Leaving the Saptin, the trail_ passes
over the range between this river and the Touchet, beanng to the west of south; thence m same
direction for nineteen miles to the old Presbyterian mission, on the Wallah-Wallah river, twenty
miles above its mouth. There is one main range between the Saptin and Touchet, made up of
high, rolling, earthy hills, on underlying basalt. These hills are much rutted and gullied by the
action of water, and very soft and rounded in outline. They are covered with fine bunch-grass,
and are destitute of timber. The ascent and descent are gradual, the trail passing up and down
the ravines between the slopes of the hills. The Touchet has a fine grazing valley at this point,
and some small portions of it are good for farming. This valley is from one to two miles wide;
a fine growth of cotton-wood, and some .w ild-cherry and maple, grow along the margins of
the river. The Touchet is thirty teet wide and two feet deep; ford good. A high bluff range
commences on the left bank half a mile below the ford, and the northern side of the valley is
bounded by a high range of soft hills, the continuation of the spur crossed over. There is much
the same character of country between the Touchet and the mission on the W allah-Wallah, the
hills having a greater tendency to single isolated hills, than to continuous ranges. The WallahWallah has a fine valley at the mission several miles wide. The valley is intersected and cut
up by a net-work of streams, all of which unite some miles above, and the main stream comes
from the mountain range on the east. A second large branch (probably the main stream) comes
in at the mission from the south, from the same mountain range. This range follows the W allahWallah river down to its mouth, and unites with the Basaltic river range on the Columbia. It
becomes basaltic near the latter river. A dry bed, with cotton-wood along its banks, runs along
the left of the trail as you come from the Touchet, and crosses it five miles from the mission;
thence running off to the right, it comes into the 'W allah-vVa1lah river six and a half miles
below the mission. From the mission to its mouth, there is a fine valley along the W allahWallah, some portions of which are arable and capable of cultivation. This valley is limited
by a range of hills on the north, which close into the river at the mouth of the dry bed. Fine
growth of cotton-wood flourishes on the banks of the W allah- W allah at this portion of the stream.
All the country from the mission back to the Sap tin is covered with a luxuriant growth of bunchgrass; and the valleys of the Touchet and W allah-W allah (at the mission) present more favorable advantages for grazing ranches, in the way of grass, timber, water, nearness to settlements,
and mildness of climate, than almost any other portions of the Territory. The Wallah- Wallah
makes a bend to the south at the point where the dry bed comes in, and the trail runs over the
hills, keeping the river on the left. The trail comes down to the river again six and a half miles
above its mouth, and then follows down the narrow strip of valley along this part of the river,
and frequently crosses, to avoid spurs coming in from the right anJ left. The hills get higher to
the north, a low range of sand-hills skirting the river on this side, and becoming very rocky
and basaltic near where the trail comes down to the river. The trail crosses the Touchet,
three-quarters of a mile above its mouth, while making the bend over the hills away from the
Wallah-\tV allah. All the country in the vicinity of W allah-W allah, and back along the river to
where the dry bed comes in, is very sterile, sandy, and barren, and the sand is light and drifting.
Nothing but wild sage grows upou it. There are only a few clumps of willow bushes along the
river throughout this distance. From information received from Hudson's Bay people at the fort,
this same sandy character of country is found up the left bank of the Columbia to the Saptin.
The W allah-Wallah river is about fifty feet wide, two feet deep, bottom fine and gravelly.
Leaving Fort Wallah-Wallah, the trail follows down the left southern bank of the Columbia,
eros ing the Uma6lla, the Hokespam, Nahhah or John Day's, and the Wanwawwie or Pes Chutes
rivers, near their junctions. The Columbia along this section is rapid, and sometimes rough,
and it is filled with numerous sand islands and basaltic rocks. It is about five hundred or six
28f
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hundred yard~ in width, and ha no valley. The high basaltic terraced range of hills which
ha been following the 'Vallah- Vv allah for . orne di tance above its mouth, turns clown the
Columbia at this point, an follows it to the Dalles in an almost uninterrupted chain. This
chain varies in heiaht, and is only broken for a short distance between the Umatilla and Hokespam.
A similar terraced chain commence~ in an abrupt bluff on the northern bank, two miles above
Wallah- Wallah, and continues uninterruptedly to the Umatilla, opposite the mouth of which
it suddenly terminates in an abrupt bluff: From this bluff a high chain runs off from the river
range to the northeast. The river chain soon commences again on this side of the river, and
then is continuous to the Dalles, and increases in altitude in that direction, and runs bluff up to
the river throughout. There is no timber along the Columbia, or on its branches, except a few
clumps of willow scrub, and but little grass. The basalt ceases about a mile above the Umatilla,
and commences again one and a half mile above the mouth of the Hokespam, below which the
river-chain is high and continuous. The trail finds its way over high terraces, the side-slopes of
the river ranges, and over the low plateaus, frequently crossing over rocky spurs running down to
the water's edge. Above the Umatilla, and between the W anwawwie and the Dalles, it leaves
the river altogether, and passes back over the hills on the left to avoid the rocky and more difficult places along the river. This high table-land above the Umatilla is very sandy and barren,
and produces nothing but stunted wild sage bushes. The sand is light and drifting. Between
this river and the Hokespam the country rises gradually back; a light line of sand-hills runs
parallel to the river about a mile back, and this country is very sterile, sandy, and barren. The
Umatilla is fifty feet wide and two feet deep, bottom sandy, and ford good. The Hokcspam is
twenty-five feet wide and eighteen inches deep, with a stony bottom. The Mahhah is sixty feet
wide, two and a half feet deep, gravelly bottom, and fine, good crossing. The W anwawwie is
~ot fordable; it is thirty yards wide, and very rough and rapid. The Hokespam has a very
narrow valley. Between the Wanwawwie and the Dalles, the trail passes back from the river
and crosses two ranges-one between the V\T anwawwie and the Waiyum, and the second
between this stream and the Columbia at the Dalles. The trail crosses the Waiyum nine and
a half miles from the Dalles; the river then runs towards the Columbia for one mile, and then
turns down parallel to it and empties above Fort Dalles. It receives a branch from the southeast, a few miles above Fort Dalles. This country is high, rolling table-land, covered with
good bunch-grass. At the Dalles, the Columbia makes a bend like a horse-shoe towards the
south, and the river runs through a basaltic trough. Walls of trough about twenty n~et high;
river 200 yards wide; rapid current, but not rough. The river chain on the northern side
continues westward, without following this bend in the river; thus leaving a few miles of comparatively level country, but very rough and broken, and rocky. There is a low valley, four
miles long and one mile wide, along this bend on the southern side, but it overflows at bigh
water. Besides the Waiyum, a second small stream enters the Columbia at the bend, from the
southwest. A third comes into it from the northern side. The distance from the Dalles to Fort
Vancouver was made by water. The river is generally rapid. At the Cascades it is too rocky,
rough and rapid to be navigated; a short portage, therefore, is necessary, and a railroad has been
constructed for the purpose on the northern bank. The mountains between the Dalles and the
Cascades are timbered, in orne places heavily so, and become higher and rougher. Below the
Cascades the river-range falls off into low spurs and bills, which terminate a short distance below
Cape Horn. The country thence is level on both sides of the river to Vancouver, and is heavily
timbered. The highest mountains along the river are at the Cascades, and at the mouths of the
White almou an Klikatat ri ers. These points, therefore, are the points on the Columbia
fr m which prinCY tb m in Cascade ranges, which run to the north up to ].\fount St. Helens
nd I unt . . am ~ , an c ntre ir . . Iount
inier. Thence one main chain connects with ~fount
ker' an an ther ~ n ff' ~ then rthea ~t. 1,hese principal chains throw out innumerable purs ;
the ;v t m one filhn up ;\"lth hi h monn in tc bl -land, and low hilly ranges most of the country
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on the north, up to the very shores of the sound, ~nd on the south covering, in a similar manner,
all the country limited on the west by a broken line drawn from the sound to a point on the
Columbia a few miles below Cape Horn. The eastern range, as we have seen, throws out high
spurs between the Yakima and its branches) covering all the country north of this river up to the
Columbia. As there is another high range running northeast from the mouth of the KJikatat, and
only terminating with the Columbia after coursing the Yakima, from six to ten miles to the south
of it, we may safely infer that most of the country between it and the northern river-range of the
Columbia is either mountainous or high, broken table-land. The country east of the Okinakane
river, and north of the Columbia, having been found mountainous, the Columbia river may be
taken generally as the eastern limit of the mountains, or of high mountainous country. The main
range, and all the territory west of the range, are heavily timbered with pine, fir, larch and cedar.
The eastern limit of timber is the Columbia river from Fort Okinakane to the mouth of the
W enatshapam, a rigbt line from that point to the forks of the Sahpenis, and a right line thence
to the Dalles of the Columbia. The soil throughout is uniformly light, shallow and sandy,
and most of the country is sterile, barren and desolate, unfit for the purposes of agriculture,
in its present state, and incapable of being reclaimed. The rivers are all mountainous in
character; currents rough and rapid, and beds stony. The variation of the needle is east. This
variation decreases from the coast as you proceed eastward to the main Cascade range ; beyond
which, in the same direction, it increases as you proceed. I am not aware that any exact ratio
exists in this increase and decrease. The following examples will give some general idea of the
state of increase and decrease:
At Olympia, the variation is .. _.. _____ . __ •••. _.•••••. _.•.•.•••••.... _..... 21°
At Fort V a.ncouver, the variation is .•••.•• _.•.•.. _...... _... _. _. ~ _. • . . . . . . • 19° 45'
At Chequoss, the variation is_ ....... ____ ..... __ . _______ .. _._. __ •. ___ ._. . . . 16° 5'
At Ketetas, the variation is. ____ . ____ ••..•....... _. __ .. _.••••••• __ . _.. _. . . 17° 34' 41''
At W enatshapam, the variation is .• ____ . _____ . ___ • __ .. _•.. _•.••••••••• _. . . . 18° 50' 27"
And it similarly increases towards the east. The minimum is about 16°.
I am, very respectfully, your obedient· servant,

J. K. DUNCAN,
Second Lieutenant 3d Artillery.
Capt. GEoRGE B. McCLELLAN.

9. NATURAL HISTORY REPORT OF DR.

J.

G. COOPER, NATURALIST, OF WESTERN DIVISION.

General Notes on the Natural History.
SIR: The country traversed by your ·division presents several well defined and very distinct
zoological and botanical regions.
The limited time of the survey, and the extent of country traversed, do not afford sufficient data
for defining the limits of these regions and their peculiar products with accuracy, but I will
attempt, in the following sketch, to give some idea of their outlines.
It will be observed that there are two great regions very distinct and peculiar in their products,
both animal and vegetable, that of the forests and that of the plains. The first of these is divisible
into sub-regions-for example, the alpine summits of the mountains and the small prairies. The
second also presents several sub-regions-for example, the rocky hills and the sandy valleys.
The rivers ancl their immediate banks form a region which differs but little in products on either
side of the Cascade mountains-aU those met with being tributaries of the Columbia. All the
above sub-regions differ more or less in the animals and plants peculiar to them, as may be
seen from the collections made, and the notes in connexion with each of them.
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From the time of leaving Vancouver, on the 18th of July, until we left the Cathlapoot'l river,
our coure was amonO' the western spurs of the Cascade mountains. All this region was densely
wooded, except a few small prairies.
Tbe principal trees of this region were the three species of Abies, (spruce and fir,) one oak,
two maples, one dogwood, one a h. The characters of the shrubs were two wild roses, three
Spiraeas, an elder, and the "Oregon grape." Near the streams grew several species of raspberry,
two poplars, and various willows, which were seen on the river banks throughout the country.
Two species of huckleberry, a red and a blue fruit kind, were abundant in some parts. Very
few plants were in flower in the forest, and but few on the plain, the dry season being accompanied by an almost complete cAssation of vegetation. The small prairies met with were covered
with a short growth of grass, then dried up, and around the borders of some was a dense growth
of Pteris, (fern) reaching above a man's head, and almost impassable in places. Most of these
prairies are covered by water in wet seasons, which prevents the coniferous trees from growing
on them, and assimilates their vegetation to that of the river banks. Very few animals were met
with during this time; the hot weather wa~ probably a reason for their scarcity-driving them to
the deep shade of the forests and the higher mountains, where a later continuance of rain affords
better food for the deer, elk, &c. A few small hares, two kinds of grouse, and pigeons, were
the largest game.
Leaving the CathlaiJoot'l river on the 4th of August, we ascended by a steep and continuous
acclivity to the higher parts of the mountains, about 5,500 feet above the level of the sea. Here
the alpine region commenced, which shows itself chiefly in the different class of plants seen and
in their late growth. The firs of the western slopes were replaced by two spruces, and a few
pines and larches began to appear. The five snow-peaks seen at a distance showed that trees
ceaRed to grow at about 6,000 feet above the sea-level, though vegetation continued much higher up.
Strawberries, which were gone at Vancouver by the middle of June, were here in abundance.
A peculiar species of huckleberry, with large purple and finely-flavored fruit, abounded, with
another producing blue fruit. On the highest hill ascended was found a low spreading juniper,
very characteristic of alpine vegetation. The grass in most parts was still green, and many
flowers continued to bloom. Showers of rain and hail descended during our stay. No animals
were seen peculiar to this region, and nearly all those seen on the west side continued up to the
highest point reached. Cranes, ducks, and geese were noticed-probably remaining up in these
high mountains to breed.
On the 9th of August we commenced descending the eastern slope of the mountains, and at
once noticed a marked change in the vegetation. Instead of the dense forest of firs covering
the western side, the prevailing trees were two species of pines and a few oaks; these stood at
distances of thirty and fifty feet apart, and the ground underneath was open, smooth, and covered
with a good growth of grass.
A Ceanothus with fragrant, shining leaves, was the most abundant and characteristic, other
shrubs appearing. 1.\'Iost of the plants of this region had passed flowering, and the soil was
already very dry. Excepting a small prairie surrounding a lake, this forest continued on our
course for about seventy miles. The plants found in flower on this side the mountains were
nearly all collected. Very few animals were seen in the forest; a few elk, deer, and cayotes
being the principal.
Approaching the borders of the plains, some plants peculiar to them were observed, generally
scattered and stunted in growth. The pines also became smaller and more scattered, ending
rather abruptly at last.
August 13.-\V e entered suddenly upon the plain region, which we continued to traverse for a
gr at part f the rernninder f the route. From observations made, I am able to mark out the
· -tern and northern limit f thi r gion in Washington Territory. Commencing at the Columbia
tl ' r,
p it t\
all , th lin
fc r st rrowth runs northwesterly, rossing the eastern spurs
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of the Cascade mountains, about as far as 48° of latitude. From here north it is ·Iess defined,
the forests and plains being intermingled up to 49°; the summits and northern exposure of the
hills being covered by forests, while the valleys and southern slopes are nearly destitute of trees.
Returning to the south from Fort Colville, we again met with the open plains a little south
of the Spokane river, which may, therefore, be considered their northern boundary east of the
Columbia. Towards the east the Cceur d'Alene mountains were seen, covered with forest,
limiting the plain in that direction. "The Plains" comprise not only high and almost level tablelands, but steep hills and deep valleys. South of the t-;nake and Columbia rivers all the country
passed through was of this character. The vegetation of these various s'ub-regions is very dissimilar; on the high spurs east of the mountains, commonly very stony and dry, scarcely any ·
plants were flowering during our journey. Artemisia or "wild sage," and Purshia or "greasewood," were the characteristic shrubs. The withered remains of some umbelliferous and other
plants were noticed, and grass was poor and dry. Tn the valleys a sandy but better soil presented several different vegetable sub-regions. The high gravelly terraces bordering some of the
valleys were covered with a dry but dense growth of grass. Near the streams occurred some
rose and cherry bushes, the usual poplar and willows, and a few small birch and pine trees,
with some flowers still blooming. North of the Yakima the larch tree was abundant on the
mountains, with the long-leaved pine and the black fir, in nearly equal proportions. Near Fort
Colville a few birch trees of large size were seen, having a laminated bark, of which the Indians
make canoes. The vegetation of the Spokane plains resembles that west of the Columbia river,
as far as could be seen, from its withered state, when we passed through it. Among the animals
peculiar to the plain region, the most remarkable are the badger, "sage fowl," sharp-tailed grouse
or prairie fowl, horned liz<itrds, and rattlesnakes.
South of the Snake river: to the north of the Wallah-Wallah, the country resembles that near
the Yakima river, but the hills are better covered with grass, and the valleys more fertile.
Several peculiar plants were seen here. From the southern banks of the Columbia, to the southwest, we could see a mixed country of high table-lands and undulating plains, with the wooded
outline of the Blue mountains in the distance. After entering the gap of the Cascade mountains
at the Dalles, the forest again appeared with a similar succession of trees fi·om east to west
(described) when crossing them (in the opposite direction) in August. A much milder climate
prevailing on the west side of the Cascade mountains, was accompanied by the second flowering
of several species of plants in November and December. Among those seen were the strawberry, blue and yellow violets, and various garden plants.
Besides the animals seen or collected on the route, several are said to inhabit the forests. The
deer, (two species,) black bear, and a brown variety of lynx and racoon, are not uncommon.
Beavers are said to be found on the streams, where the mild winters preclude the necessity of
building dams to prevent the water from fl-eezing too deep. The panther or cougar is also
reported to be sometimes found. The mountain sheep undoubtedly inhabits the limits of perpetual snow-a skin being seen in possession of an Indian near Mount Rainier.
The rivers flowing into the Columbia have a peculiar animal as well as vegetable character,
which is much the same on both sides of the mountains. Several kinds of water-bird frequent
them, especially in the autumn, only emigrating to the west side in winter.
Three fine species of trout were obtained, but unfortunately destroyed; one of them appears
to be peculiar to the streams on the eastern side. A few other kinds of fish were also seen. A
collection of all the fresh-water shells seen was made. A species of crawfish was met with, even
to the headwaters of its branches, and in the Columbia occurs eight and ten inches long. It is
said to be a very good substitute ±or lobsters as an edible.
Respectfully, &c.,
J. G. COOPER, M. D.
Capt. G. B. McCLELLAN,

Cor11s qf Engineers, Commanding Expedition.
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D.
SURVEY FROI\-I THE MISSISSIPPI TO THE BASE OF THE MOUNTAINS.

10. REPORT UPON THE "DEAD COLT HILLOCK" LINE, BY LIEUT. C. GROVER, U.

S.

A.

FoRT UNION, August 7, 1853.
SIR: On the 25th of June ultimo, I had the honor to receive the following orders from your
office, viz :
"NoRTHERN P ACIFlC R. R. ExPLORATION, CAMP MARCY, PIKE LAKE,
June 25, 1853.
" DEAR SIR : You will, in charge of a detached party consisting of twenty-one picked men,
two wagons and thirty-three animals, leave the Red River trail at this point, and crossing the Bois
des Sioux near Lake Travers, and proceeding in the general direction of Dead Colt Hillock, continue your course to the mouth of the Yellowstone. .Make the best survey of the country the
means placed at your disposal will furnish. With the Schmalcalder compass, odometer, and the
meteorological instruments, you will be able to get a reliable line and profile of your route. It
is desirable, if practicable, to connect your line with Lieutenant Donelson's survey of the "'lissouri,
at some eligible point, as Fort Berthold. Whether, and at what point this shall be done, is left
to your own judgment. The great necessity is to reach the Yellowstone, and be in readiness for
the work beyond. Your party has been selected with care, to enable you fully to accomplish its
purposes; and I have the most entire confidence in its complete success. I shall continue on a
more northern course, and, operating much with detached parties, I hope the labors of the expedition will result ·in a good exploration of the country from the Missouri to the Miniwakan
lake. Lieutenant Donelson has instructions to survey the Missouri to the mouth of .Milk river,
and the country north of Fort Union, from White Earth river (western boundary of Minnesota)
to the Porcupine. I trust you will reach Fort Union before the main party; in which case,
assume command of the whole force brought together there, and communicate directly with the
Secretary of War, should an opportunity to sel).d letters occur.
"We shall undoubtedly hear of each other frequently on the route, and through Indian runners
have the means of communicating with each other. With vigilance and firmness I bave no fear
of stampedes or disaster; and it is important that great care should be taken as to placing the
least reliance upon any rumors of the sort. They will instantly be spread without the least
foundation for them.
"Lieutenant C. GROVER,
''4th Artillery, U. S. A."
Pursuant to the above order, my detachment having been organized, I left Pike lake about
eight o'clock a. m. on the twenty-fifth day of June, and took up a course of north seventy-eight
(78°) west. The general course I kept to a series of lakes known as Moose Island lakes, whence
circumstances rendered it advisable to deflect some distance to the south, and follow up the eastern bank of Lake Travers and Bois des Sioux river to the crossing contemplated in my instructions. Between Pike lake and the Pomme de Terre river a more sudden declination occurs,
leaving a valley from a mile to a mile and a half wide. The currents of these streams are rapid,
an their bottoms sandy, with a width of about twenty (20) yards in ordinary stages of water.
To the we t of the last named river, for a few miles, this uneven country continues, gradually
falling ff to an alm ~ t perfectly level prairie, to the Bois des 1 ioux, with the exception of a slight
rise near the I abbit river. West of the Bois des ioux, which is a broad, marshy stream, but
with a sandy o t m t om £ w p ints, a similar lev 1 prairie xt nds to near Dead Colt Hillock,
b tw n :\'hich n J · m · riv r 1 a direct lin the country js high and blufTy. But by defiectm
he 0 h
t ' n
a<l olt Hillock and Lake Kandiotta, anu crossing the
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James river below the mouth of Grizzly Bear creek, there is no obstacle to a railroad line
worthy of notice.
Thence, only gradually rising and falling surfaces occur on our line to the Wild Rice river,
between the valley of which and that of the James river but moderate grades will be necessary.
On the 2d of July we camped on the right bank of the former stream, which was apparently
somewhat swollen by recent rains. Its banks are sparely wooded with oak and elm, and rise
from ten (tO) to tw~nty (20) feet above its bed. This stream was kept to our right until the
morning of the fourth, when we crossed it, leaving it some distance to the left.
The J ames river is about forty (40) yards wide, and pursues a sinuous course, with a sluggish
current, through a broad, deep valley.
Below a small hillock known as Butte des Os, a very little wood is to be found; but opposite
that point, and from the amount of drift upon the banks, probably above there, oak is quite abundant. The western bank gains its whole rise of about eighty (80) or ninety (90) feet above the bed
of the stream within two miles, and extends back in broad undulations, having but slight differences in general level to the Coteau of the Missouri. Near the James river there occur many
deep ravines, some of which have small streams of water in their bottoms, and upon their banks
some scattering oaks. They extend back from the river some three or four miles.
The Coteau, so called, which I struck in forty-three (43) miles from Butte des Os, on a course
of north 52° 30' west, consists of broad ranges of high bluffs, thrown up without any particular
order, to the height of about one hundred (100) feet above the general level of the broad plateau
at its base. The country gradually becomes higher and more rolling as these bluffs -are approached, and the actual point of change from rolling to bluffy can hardly be distinguished.
For nearly thirty (30) miles on the line which I pursued after first striking the Coteau, this
bluffy character prevails; after which it gradua.lly falls down to rolling for about six (6) miles,
whe n the trail again struck a point of bluffs. But all of this heavy country, after the first twenty
(20) miles of the Coteau, can be avoided by deflecting four or five miles to the left of the line
of march between camps July lOth and July 11th, and crossing to the right · about six (6) miles
from camp July 11th, and keeping around the bluffy points crossed by the trail on the 12th July,
and within some four or five miles of the trail, in the same general direction, to the main branch
of J ames river, which at this point is very small. The valley of this stream can be followed up,
with but a slight deflection from the direct course, to near the head of one of its branches, about
twenty (20) miles.
From thence to Mouse river the country is gently rolling. Following up the valley of the
Mouse river, the same general topographical character is found to exist, as far as my reconnaissance extended, and this high blufly country extends nearly in a general northwesterly direction as far as the 49.th parallel of latitude, though its character becomes less abrupt as more
northing is made. With regard to the soil, wherever deep cuts are necessary it has been found
to consist of small rolling stones and gravel, intermixed with upland soil, and, as a general thing,
such as to be easily worked. Granite and sienitic boulders, from a ton's weight downwards,
are frequently found, but not in sufficient quantity to be of service as a building material. Sand
is found in abundance at but one point, viz: Lightning's Nest, a series of sand~hills of several
miles in extent, which would supply an inexhaustible amount for ballasting. Wood was not
found in any quantity, except on the Mouse river, which is quite heavily timbered with maple,
ash, and elm.
I am, sir, very respectfully, your obedient servant,
C. GROVER,
Second Lieutenant 4th Artillery.
His E xcellency IsAAC I. STEVENS,
Chief N. P. Railroad Exploring E xpedition.
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CROSSINGS OF THE MISSISSIPPI.
REPORT OF l\IR. F. W. LANDER, A SISTANT ENGINEER, OF THE CROSSINGS OF THE MISSISSIPPI.

ST. PAUL, May 22, 1853.
SrR: In receiving your instructions in regard to a reconnaissance of the upper Mississippi for
a railroad crossing, I wav directed to view this subject with reference to a feasible connexion
with Lake Superior, to choose a point which hould not interfere with steamboat navigation, and
one that would occupy a favorable position for joining the main lines east. With these quite
definite in:;tructions to guide my examinations, I have made actual reconnai:;sance of the river
from St. Paul to Fort Ripley, and beg leave to submit the following report:
At the ferry near the Falls of St. Anthony, at the rapids near the mouth .. of Sauk river, at
several points for two miles above these rapids, at the ferry near Swan river, and at Little Falls,
I have found locations for crossing the river with a railroad bri<.lge. The first of these, near the
Falls of St. Anthony, is about eight hundred (800) feet. It does not occupy so favorable a
position in regard to a connexion with Lake Superior as either of the other points. The crossing
is much greater in length, and the quantity of masonry larger, than at those farther north.
The cost of this masonry is excessive, from the necessity of bringing the material for construction from Sauk rapids. The distance to "Dead Colt Hilloek," a point near the course of
survey, is not less by this crossing than by passing over the 6ne gravel country east of the Mississippi to Sauk rapids. The water is deeper and the current much more swift than at any of
the other points. Passing west the country is thickly wooded, springy, entirely impassable for
wagons, and inducing additional cost in grubbing and culvert masonry. I deem this crossing
the least favorable of those I have examined.
Eighty miles north from the Falls of St. Anthony, at the head of steamboat navigation, and
near the mouth of Sauk river, occur several favorable crossings, nearly similar in character.
These, with the routes connected, should at some future period be subjected to a careful survey,
the limited time allowed for the present examination necessarily confining my attention to reconnaissance. The first of them, near the mouth of Sauk river, is about five hundred (500) feet.
By encountering the rapid current near the falls, excellent foundation for bridge masonry can
be obtained upon the granite ledge of the section. Within two miles are five other points, none
exceeding six hundred (600) feet in length. The adjoining ledge furnishes granite of suitable
quality for heavy masonry.
I have estimated cost of bridge at Sauk rapids for a road-bed of twenty (20) feet as follows,
VIZ:

500 feet Howe's truss, at twenty-five (25) dollars .•••..••. __ •.••• __ .......... • . • $12,500
1,353 cubic yards bridge masonry, at twelve (12) dollars .......••••••••.•• _. • . • • • 16,236
Preparing foundations, say. . . • . • • • • • • • . • • . . • • • • • • • • . • . . • • • • • • . . . . • • • • • . • . . • •
1,000
$29,736

Five miles farther north, near the mouth of river Watab, occurs a crossing four hundred (400)
feet in length, with excellent foundations of granite ledge. This crossing is so situated as to induce
cutting of about twenty (20) feet in hard material upon each shore of rhe river-say twenty
thousand yards, at forty (40) cents, or 8,000. The adjacent ledge not being of suitable quality
for building, the material for masonry must be brought from Sauk rapids. The location is neither
so fea ible of approach, nor po essing so great a facility for getting ·w est, as that at Sauk
rapid , although the passage of the river is shorter, and the current not so swift.
Tw nty-[i r mile n rth of \Vatab, near the mouth of wan riv r, is a crossing four hundred
n fifty ( r- fi• t in 1 ngth. It has no advantage ver tho e at auk rapids. The abutment
fi ndations mu t be btaine by piling, and pier foundations adju. ted by coffer-dam, or winter
rib-work. The current is not swift ; the water about eight feet in depth.
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Four miles north of this point, at the island near Little Falls, is a very favorable crossing of
three hundred and twenty-five (325) feet.
Four wing-abutments, and a slight increase of truss, will be required, from the destructible
nature of the ledge foundation, which is slate-rock, strongly impregnated with iron, and affected
by the atmosphere. Two short bridges would be necessary-one of one hundred and twenty-five
(125) feet, crossing each branch of the river to island; thence embankment of one hundred
and fifty (150) feet; thence bridge span of two hundred (200) feet over main channel of the river.
The actual width of the main channel here is one hundred and seventy-five (175) feet, and the
whole cros~ing the best upon the Mississippi from St. Paul to Fort Ripley.
The boulders upon the hill-sides in this vicinity afford good granite for light masonry. The
magazine at Fort Ripley is built of these boulders, but they are not abundant, neither do they
furnish blocks of sufficient size for exposed bridge abutments ; the material for this purpose must
be brought from Sauk rapids, thirty-two miles below.
The country on each side of the Mississippi, from St. Paul to Little Falls, presents facilities
for railway construction I have never seen exceeded. One hundred and tweniy miles of level or
slightly rolling gravel plain supersedes all necessity for ballasting, and affords peculiar advantages
for forming an embankment road-bed, the very best mode of construction for guarding against
the snows and frosts of a northern climate.
Passing west (rom Little Falls, I find no serious Jifficulty to encounter over a route which had
been represented to me as very severe. The country, to be sure, is broken, the ground springy,
and the cost of moving material will evidently exceed that of the line east of the Mississippi·
There is a greater quantity of earth to be excavated, and quite an increase in the amount of culvert masonry. Still, the surface presents a favorable aspect for good alignment. No cut will
exceed twenty feet; there is no appearance of ledge; and, by exercising some degree of care in
location, an excellent route can be obtained.
I have no knowledge of this line extending beyond Long prairie. It is represented to me as
broken into sharp ridges, very swampy, and quite thickly wooded.
Summing up this matter, it seems evident that the proper course of the survey would be from
St. Paul up the eastern shore of the Mississippi to Sauk rapids; thence, near the Red river trail,
towards the headwaters of the Sauk. Sufficiently reliable information is afforded to prove to
us that a very favorable route can thus be secured. The passage of the Mississippi is made at
a point that does not interfere with steamboat navigation. It affords all necessary advantages
to a communication with Lake Superior, is in a favorable position as regards an eastern connexion, and will thus insure the proper direction of capital in the location of private lines. The
crossing at Little Falls. is nearer a direct route from the Pacific to Lake Superior, and therefore
worthy serious notice; yet it is evident that the interests of private companies should not be
neglected, and that those operations should be fostered which, in efforts to develop the resources
of this rich country, will add their share to the importance of our great enterprise, and aid in
bringing it to a successful termination.
Passing through a country already forward in vegetation, and · presenting every facility for
expediting the progress of the survey, the rout~ at Sauk rapids is superior to all others in the
features required by your letter of instruction~.
Submitting this result of my examinations, I remain, with respect, your obedient servant,
F. W. LANDER.
Governor IsAAC I. ·sTEVENS,
Chief of Northern Pacific Railroad Exploring Expedition.

In reference to the best crossing of the Mississippi, in a report to me from Fort Union, ~ub
mitted May 8, 1853, the opinion that the crossing at Sauk rapids should be selected was
29f
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modifi d by ~Jr. Lander, and the reasons were given for preferring the Little Falls route as
follows, viz:
In approaching the valley of the Mis ouri, the line crossing the Mississippi at Sauk rapids does
not preserve the importance given it in former reports. The scarcity of suitable timber for bridging and the light structures required in partial grading of the road, that the railway may be used
for transportation of material for forwarding it to an early completion at low cost, cannot be too
fully cons1dered. For this reason, Twill again refer to the route by the Little Falls, already given
an important character in my report of the crossings of the :Mississippi. The route by Little Falls
does not occupy so favorable a position in regard to an eastern connexion as that crossing the
Mississippi at Sauk rapids, but is more nearly direct towards Lake Superior. The crossing is the
best upon the Mississippi, and the facilities for construction very great. While ,passing through
the pine region of the northern Mississippi, and the wooded district extending to the Red river, it
assumes a high character-viewed in connexion with the present subject-" the scarcity of timber
for building purposes in the vicinity of the Missouri."
In a report submitted February 15, Mr. Lander says: "It appears, then, that, from the ,great
scarcity of timber upon the second division of the route, the first division should pass through
a timbered region. The difference in cost between the route by Little Falls and that by Sauk
rapids is probably very little. The route from Little Falls to the Bois des Sioux is represented
as passing over high, sandy plateaux, broken by low ridges, and interspersed with shallow
swamps. The upland country is well-timbered with the eastern pine, and the swamps filled
with excellent cedar. There would be an increase of culvert masonry upon this route for the
purpose of drainage through a low, wooded country, and extra cost in grubbing, but the crossings
of the Chippewa and Tipsina rivers occur near their sources, and the line generally preserves a
better character than that near the od.ometer survey., and which crosses the Mississippi at Sauk
rapids."

12. REPORT OF MR. A. W. TINKHAM, ASSISTANT ENGINEER, OF HIS RECONNAISSANCE
" THREE BUTTES," AND OF HIS RECONNAISSANCE OF THE ROUTE.

OF

THE

WASHINGTON, D. C., July 7, 1854.
DEAR SrR: On the morning of September 3, 1853, I separated from the train of Lieut. Donelson, and entered upon a reconnaissance, following up the valley of Milk river some fifty miles,
crossing over the "Trois Buttes," the Trunk of the Prairie, and the "Knee," in the route to
Fort Benton.
These first named isolated mountains, separated from each other, and from whose bases in
every direction the prairie stretches in its almost unbroken monotony for long distances, had
within a day or two first come into view, and on the day previous to the one on which I commenced the reconnaissance I had been out in the smooth, dry prairie separating Milk and Marias
rivers, noting their partially-discovered outline, and endeavoring to find their position.
A direct march from Lieut. Donelson's camp, noted September 2, would have saved considerable distance here; a straight line would. have carried us over a dry, parched prairie, nearly
stripped of grass, without wood. or water. For these reasons I followed the valley of Milk river
some fifty miles, and until within about thirty miles of the base of the most easterly of the Trois
Buttes, and then was able, with a single day's march, to reach the base of the mountains, where
were water, rass, and wood in abundance.
thi int ·rval f fift · mile", Iilk rj r bottom is marked by the same character of 1\'Iauvaises
rre lulr .vh.i ·hat int rva1. di~ tingui; 'h it lo ;ver d wn; steep, irregular, broken slopes of clay
' t
• r1
e 1t tc ar 1 m ke of ll ·getati n, with the outcropping tertiary sandstone in
' ycr or bloc · · The colt nd growth, gro ving thinner from the commencement of our
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journey, ceased wholly in the distance of twenty miles, and for thirty miles perhaps not a single
tree is to be found. The bed of the river, more dry than lower down, is wide and shallow, five
qr six hundred feet wide, and but a few feet below the intervale. 'Vater is rarely found, and
then only in some hole sheltered by the overhanging bank; and the de3titution of wood, the
naked, barren slopes walling in the intervale, the almost total absence of animal life, the whirling, drifting sand of the dry river-bed, give to this portion of Milk River valley, in the chilliness
of an au mmn day, as we travelled it, the character of desolation and dreariness. The river
turns frequently, and more abruptly than lower down, and is not favorable as a railway route, and
offers no place so feasible for leaving the valley and gaining the prairie as the one decided on in
the vicinity of the camp of September 1.
At our late camp on the river-bottom, our point of departure from Milk river, when we took a
direct course for the Three Buttes, we halted under a clump of cotton-wood trees, the first we
had seen for thirty miles, with good wood, luxuriant grass, and sufficient water in the holes of
the river-bed. In this vicinity, washed down by the water, detached fragments of lignite were
of frequent occurrence.
On the 5th of September, at night, I reached the east base of the most eastern of the Three
Buttes.
The river, where I left it, I found to be about thirty miles distance from our camp of that night.
With the exception of two or three series of coulees, making down into the main valley of Milk
river, the route during the day lay over the dry prairie already noticed as lying between Milk and
1\'Iarias rivers. In these coulees, with their numerous branches cutting the country in deep channels, difficult of passage, we noticed the frequency of fossils and of lignite in place. The layers
of lignite were sometimes six feet in depth, but most of this was occupied by layers of very
inferior quality, only a small portion being black and hard. I had no opportunity to examine
anything more than what happened to fall in my way.
Our camp at the eastern base of the mountain was not gained until night, and the gathering
rain obliged us to take such quarters as happened to befall us, without much opportunity for
selection. We camped in a gully, worn by water through a light gray sandstone, with the
animals above us with good grass. At the bottom of the gully was a spring, whence meandered
a small rivulet, whose belt of green marked its course through the browned plains, until it was
absorbed and disappeared. Antelope had been tolerably plenty during the day. The wild
cherry and black gooseberry were abundant near our camp. The sandstone, a formation of
considerable extent, a thick stratum which the water has sometimes cut into a channel seventyfive feet deep, is a light gray, coarse stone, and will answer very well for ordinary masonry,
and apparently could be easily worked.
September 6th was spent in making the ascent of the mountain. The rain fell heavily during
the early part of the previous night, and the morning sun discovered the overhanging peaks of
the Buttes, glittering with a pure white covering of snow stretching far down their slopes, and
contrasting brilliantly with their dark masses of evergreen growth. Occasionally riding, but
oftener walking and leading our animals, early in the afternoon we gained as near the top as it
was desirable for the whole party to go. Leaving the animals and most of the party to proceed
to camp on the. western slope, on foot I made my way to the tops of the two principal summits
of the eastern of the Trois Buttes. Our ascent had been one of continued excitement and
interest.
For months we had been confined to the monotony of the smooth bleak prairie, and had
missed the rocks and trees, the hills, and brooks, to which we were accustomed, and as we again
were suddenly thrown among them with all their novelty and pleasant associations, our spirits
were strangely exhilarated, and every familiar stone and shrub possessed a rare charm.
The mountains are perhaps half covered with a small growth, chiefly of pine-a small pitchpine-straight, eight inches to two feet through, and spruces of the same size; and the other half
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i made up with grassed slopes, a thrifty, abundant growth, sometimes reaching to the higher
peak , or with steep embankment-like declivities of loose sliding stones, which, displaced by the
feet of the buffalo and deer, and traced with numerous paths, gave a foothold for ourselves and
horses.
The game was abundant; a large elk was shot in the earlier part of the day; antelope were
more plenty than we had before seen them ; some black-tailed deer were seen, a big-horn, and
occasionally a rabbit or hare crossed our path.
The wild cherry and gooseberry were abundant; and besides, there were the strawberry vine,
the raspberry bush, blackberry bush, the ground juniper, and other familiar plants.
After the sandstone was a uark slaty-looking stone, soft, and crumbled on the surface, which
was supposed by Dr. Suckley, to whom I gave the specimens collected on this line, to be carbonate of lime. Porphyritic and common trap stones were also in place. Perhaps the most
·v aluable stone is a white marble, at times of alabaster clearness and purity. Many of these
stones would be useful in buildiug, and there is little doubt that a suitable exploration would
prove them to be conveniently accessible.
The snow of the previous night had not been wholly obliterated by the warm sun of the day,
and was an agreeable incid_ent to the closing part of the somewhat laborious and heated ascent.
The view from the two summits, of about the same height, and which were mounted in succession, is of vast extent, and embraces o~jects of striking interest. East and north you trace the
windings of l'flilk river. In the same· direction, off in the distance, is Cypress mountain-not
mountain-like in appearance, but apparently a sloping, gradually rising elevation of ground.
Not as far off as the mountain, and beyond what appeared to be Milk riv.er, could be seen a lake
of considerable extent. Here we had our first view of the Rocky mountains. One hundred
miles or more distant, they terminated the view from northward to southward, gradually fdlling
towards the horizon in the latter direction. The snow of the previous night had evidently
extended to them, and the imposing mass abruptly opposing itself like a forbidding wall, terminating the smooth stretch of prairie reaching to its base, was gorgeous with its glittering peaks
and flashing snow-fields, lit up with unusual brilliancy by the evening sun. It is characteristic
of the mountains to the north of Sun river, that at first view they generally present a seeming
unbroken front; and though a nearer approach discovers openings hid from view in the distance,
and some of which future exploration may possibly show to afford practicable passages of the
mountain, we were, at the Three Buttes, too far distant to detect any such favoring gaps, and the
mountains were before us, an unbroken and apparently impenetrable barrier.
South and southeast could be seen the mountains beyond 1.he Missouri, in the direction of Fort
Benton, and near the Bear's Paw range. The Marias River valley was not distinguishable, but
its tributary rivulets, emanating in the mountain, could sometimes be traced for a long distance.
Most of the small rivulets, in this dry season of the year, are absorbed and lost before passing
beyond the limits of the mountain slopes.
The sun had set as we left the tops of the mountains; the air was growing cool and chilly;
the thermometer at 37° Fahrenheit, and rapidly falling. The barometer gave the height of the
three mountains about 3,300 feet above the prairie at its base, anJ (I speak from recollection
only-the record of the observations were with the general records now missing) about 6,700
feet above the sea. To me they are objects of singular curiosity. Distinct from each other, and
isolated from any mountain group, they have been thrown up high above the surrounding country,
and have 1 ng erved as the watch-towers and land-marks of the roving tribes ranging for a
thou and mile di tance north, south, east and west. As::;iniboins, Crows, and Blackfeet, all
kno rv them well in their geography, and their summits are marked with their monumental stone
h ap , and retain the 1 dges where some war party has waited the favorable moments to pounce
up n the unguarde and i olateu wanderer of the plain below.
The d scent to our camp was very rapid-as rapid as the steep slopes would admit; and before
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dark we gained the bottom of the ravine, whence the sight of the curling smoke and bright firelight had advised us where to look for the rest of the party. The night was clear and frosty, and
the clear sparkling brook washing the small stones in its bed, with the wooded and dark slopes
shutting us in, made our encampment strangely unlike the bare prairie to which we were accustomed.
The next day we completed the descent, passed between the remaining two of the Three
Buttes, and before night were again on the smooth prairie, and encamped that night at dark about
twelve miles ·s outh of the most westerly of the Buttes, without water or wood .. · Our course was
t~ the Marias river, and we hoped to fall upon some small tributary which would afford us water,
but every promising hollow and valley only served to disappoint us with its dry bed. The ground
continues rolling for some distance after leaving the Buttes, and some sixteen miles west of our
camp was a very prominent and high bluff, called Snake's Head. We went no nearer to it.
Game, especially buffalo, was plenty during the day. It was on this evening that I lost my
horse. The old man, Monroe, whom I took with me as interpreter in case we fell in with any
bands of Blackfeet, was very uneasy duri~g our stay on the Buttes, and hardly seemed to act
or breath freely until we ·were again on the prairies, and with an unobstructed sight. Passing so
much of his life among the Indians, he had all their superstitious fears; and recalling every Indian
story of com bat and murder connected with these mountains, his mind seemed real1y confused
under the superstitious dread which weighed upon him, and he acted with more than ordinary
forgetfulness. Riding side by side, his rifle must have been cocked, and the motion discharged
the gun, the ball passing into my horse just back of my leg. I was obliged to abandon her on
the spot, one of the party after. that generally walking by turns. She was a fine mare, a pet
with me, and as I looked back upon the spot where she had lain down exhausted, after struggling
to follow the other horses, it was with a sadness such as one feels fm~ · the loss of a more intelligent
object of affection.
On the next day, September 8th, I reached Marias river, after a march of a little over twenty·
six miles. The route was over the dry rolling prairie, and parched and sterile, occasionally
crossing the dry bed where at some time flowed a tributary brook of the Marias river, or the
dry and parched bottom of a shallow lake. Starting without breakfast, it was near noon befdre
we found any water, and then we obtained it from ·some small pools of standing but palatable
water, for which we were probably indebted to the recent rain. Marias river, where we touched
it, has the same characteristics as lower down-flows in a deep channel two hundred to thr~e hundred feet below the prairie level, and though tolerably well wooded with cotton-wood, is hid from
sight until one is close upon it. The valley is frequently broken with coulees. The bed of
the river is two hundred to three hundred feet broad ; water at that time one hundred and fifry
feet wide, two to four feet deep ; banks eight to twelve feet high, of sand and mud. Pebbly
bottom, swift current, water slightly milky.
A handsome band of elk, some twenty or twenty-five in number, headed by a stately buck,
walked leisurely past our camp on the opposite side of the river.
Fording the river here, and passing on to its western banks, some eight mile ~' farther travel
brought us to the "Trunk of the Prairie," a box-like prairie elevation, not particularly prominent, but from whose top I obtained a fine general view of the Rocky mountains, and of .t he
country at their base. Here we again saw droves of buffalo.
After obtaining this point, I turned southeasterly towards Fort Benton, travelling in a direct
line fi'om the "Knee," by my estimate thirty-seven miles distant, and which I did not reach until
the close of the next day, September 10. This is all prairie country, and of somewhat better
character than to the northeast of Marias river. It is, however, very scantily watered, and is
destitute of wood. In this distance of thirty-seven miles I passed over one considerable brookbed, where there was no running water, but an abundance of good water standing in the deeper
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parts of the channel, and no wood. There is evidently here at times a considerable flow of water.
Be-ide thi we saw but little water, and there was no wood.
The buffalo-dung was sufficiently plentiful for fuel.
From the "Knee," a square detached butte, of perhaps half a mile wide, with a fortress-like
look, and accessible with horses at only a few points, I had another view of the Rocky mountains,
the country watered by the Teton, and of the prairie to the eastward, and then was able to trace
the general route desirable for the railway after leaving Milk river, The Missouri river mountains
were also in view. Camped on the Teton, about five miles from the "Knee," groping into camp
late in the evening, having marched about thirty-three miles without water, and one of the
mules having given out. Here we had good water and wood and tolerable grass. At this camp
I remained the next day, the Sabbath. The Teton here resembles the Marias river, though a
smaller stream, flowing deep below the prairie, fringed with cotton-wood, was sixty to two hundred feet wide, one to three feet deep, freshet-marks about eight feet above the water-level;
at that line, width of interval one thousand feet.
From this camp the same smooth prairie continues until terminated by the bluffs and coulees
of the Missouri river; and save that we once more ·crossed the Teton, having about the same
character already noticed, the balance of the journey does not require remark, and the route
soon crosses the more thoroughly explored liue travelled by the main train.
September l2th.-I reached Fort Benton late in the evening, after a ride of some thirty-five
miles, closing this reconnaissance of about two hundred and ten miles in extent, and occupying
ten days' time~
Its chief value is the con6nuation of the survey of Milk river above where the odometer survey
left it ; the examination of the general character of the country between Milk and Marias rivers ;
the partial reconnaissance of the "Trois Buttes/' discovering much that may prove valuable in
these mountains of wood and stone, with more or less of land capable of tillage; the intersection
of Marias and Teton rivers, with other surveys, enabling us to plot those rivers with a good
degree of accuracy; and the description of the practicable railway character of the country from
Milk river to the upper valley of the Teton river.
Its plot was long since incorporated in the general maps of the survey ; the barometric observations, few in number, but characteristic, were at Olympia among the meteorological records,
with Lieut. Donelson, and probably are included in the missing records. The mineralogical
specimens were turned over to Dr. Suckley.
I am, sir, very respectfully, your obedient servant,
A. W. TINKHAM.
Governor I. I. STEVENS,

Chief N. P.R. R. Exploration, Washington, D. C.

13. REPORT OF DOCTOR JOHN EVANS OF IDS ROUTE SOUTH OF THE MISSOURI AND YELLOWSTONE, AND BETWEEN THE MILK AND MISSOURI RIVERS.
[This paper, sent from Washington Territory, where Dr. Evans was still employed in the field when the report of Governor
Stevens was submitted, was lost on the route.]
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REPORT OF LIEUTENANT A. J. DONELSON, CORPS OF ENGINEERS UNITED STATES ARMY, OF

HIS SURVEY OF THE MISSOURI TO FORT UNION, AND OF HIS RECONNAISSANCE OF THE COUNTRY
IN THE VICINITY OF FORT UNION BETWEEN THE WHITE EARTH AND THE BIG MUDDY RIVER.
OLYMPIA, wASHINGTON TERRITORY,

March 8, 1864.
SrR: Having already rendered you a general description of the Missouri river from its mouth
to the Poplar, and of the country in the vicinity of Fort Union, I have the hon~r to submit the
following report, which, with the accompanying map and tables, comprises all the information
obtained by the party under my charge in the months of May, June, and July, 1863.
The party for the survey of the Missouri consisted of Lieutenant John MuJJan, first artmery,
Mr. W. M. Graham, and one sergeant, two artificers, and three privates of the United States
company of sappers and miners. Lieutenant Mullan was placed in charge of the meteorological
observations, in addition to which he assisted in making the topography. Mr. Graham was
the astronomer ; Sergeant Collins assistant topographer; and the remainder of the sappers aided
in the several duties.
The steamboat Robert Campbell, in which we had engaged passage, was propelled by a
double engine, and had been a first-class 1\Iissouri river packet. Her tonnage was about three
hundred, and she had on board near the maximum load, drawing about five feet of water.
The operations pursued in making the survey were briefly as follows: Meteorological observations were generally taken at every halt. Astronomical observations were made whenever practicable at the halts. A topographical sketch was taken to the mouth of the Poplar, from a point
about twenty miles above St. Joseph. For this purpose, Lieut. Mullan, myself, and Sergeant
Collins generally performed in turn the work of running courses, estimating distances, and of
mapping. The sketch is continuous, except what should correspond to the portions of the map
of the river drawn in dotted lines: as for these, the notes were in one case lost; and for the rest,
the courses were travelled after dark. The connexion was made by drawing the portions in
dotted lines from our notes, and from the maps of Lewis and Clark, Nicollet, and others.
Hourly soundings w ere taken from near the mouth of the Big Sioux to Fort Union. Notes
w ere made of all the features of the river and adjacent country, as observed from the steamboat,
and all information practicable was obtained from gentlemen of the Fur Company, and traders
and voyageurs. In constructing the map, the data obtained by Nicollet and others, who formerly
surveyed the river, have been freely used, as the object was to obtain accuracy by combining all
the reliable results which have ever been obtained. The map of all that portion of the river
below the point at which w e commenced sketching has been drawn by adding our own observations to the best maps already published. Having left St. Louis at half-after twelve o'clock on
the 21st of May, we entered the Missouri a little while before sunset, and found that river high,
the water muddy, and current rapid.
The Missouri enters the Mississippi in latitude 38° 50' · 60 11 north, and· in longitude 90° 13'
46" west of Greenwic~ Below the mouth of the Kansas it pursues a direction nearly east, lies
almost entirely within the State of Missouri, and is about three hundred and eighty-two miles
long. Its banks are here almost continuously settled, while all the more prominent localities
are occupied by flourishing cities, towns, or villages. The soil is of surpassing fertility, and the
adjacent country rich in coal, iron, and other minerals. Cotton-wood is the prevailing growth in
the bottoms, while willow is very a bundant ·a t the water' s edge, and sycamore near the river
~n~ its tr~butaries ; but there are also found, in great abundance, principally on the slopes whic;h
limit the Immediate valley of the 1\Iissouri, the oak, walnut, ash, elm, and maple. The islands
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are very numerous, and some of them several miles in extent. They do not, as higher up the
river, appear to owe in part their exi tence to the entrance of tributaries. They have ~ear~y
all a rich soil, but are kept by the action of the current in a transition state, either increasmg m
size fi·om the constant deposition of new material, or undergoing destruction in consequence of
the current driving against the islands through changes in the channel of the river.
Those changes are very marked in this river, which may be observed in nearly all streams,
and which are or arise from the detrition of the banks on one side, and the formation of new ones
at corresponding points generally on the opposite side. The detrition principally takes place
on the side of the main channel, as along the outer circle of bends. The current is only effectually
checked when, after it has encroached in one direction for some time, it encounters the rocky bluff.g
which border the river valley. The growth of timber only delays its action; for there were
noticed, in a great many instances, large and flourishing trees, roots and all, which, with the
earth they grew inr had fallen into the river, and were floating down to sink or be caught on
some sand-bar, and thus to become a snag or sawyer, or perhaps a nucleus around which should
be formed an island. The first settlers must have suffered very much from these causes; others,
as those who have located below and in the vicinity of Council Bluff city, have avoided .their ill
effects by placing their improvements as far from the river as practicable.
The destruction of the banks is not 1n all cases gradual, for I saw many instances to the contrary, and had reliable information that often an extent of several acres of land disappeared in a
moment.
During a great part of our voyage, those changes, of which mention has been made, were much
more marked on the right than on the left bank of the river; which may be accounted for by the
fact that, while the river is confined in its course between two nearly parallel ranges of bluffs, it
appears tending to approach the more westerly, and, as a consequence, must encroach principally
on that side. It was noticed that many of the principal bends were turned towards the west.
I was informed that at some points the banks disappear more in low than in high water ; and
this may be explained by supposing that the strong current, while it loosens the mass, supports
it in its position as long as the water is high. One good effect resulting from the formation of these
obstructions is, that it tends to give the river a sinuous course, which diminishes the velocity. As
in the case of the Mississippi, so in this, if the river were straight the velocity would be too great
for the purposes of navigation.
It results from the continually recurring changes to which the Missouri is liable, that at nearly
every bend there is a sand-bar or island, and a series of snags and sawyers. These al~o generally
occur wherever {rom any cause the water is still, or there is a counter current, and where there
are eddies or whirlpools. The difficulty in navigation is to discover in season a continuous
unobstructed channel. Concealed snags and sawyers are liable to occur in any part of the· river.
The average velocity of this portion of the Missouri is a little' over five miles an hour. By
a rough measurement, made at Howard's Landing, not far above Boonville, I found the width
to be about half a mile.
Some of the characteristics which I have not mentioned of this portion of the valley of the Missouri are, that the tributaries have generally much clearer water than the river itself, and are,
from the depositions which there take place, narrower at their mouths than elsewhere; that the
smaller of the tributaries lie, for the most part, within the two parallel ranges of bluffs; that, in many
instance", the bottoms may be said to be swamp-land, being occupied by numerous marshes, lakes,
pond , and sloughs, which diminish the value of the exceedingly rich land, and must cause the
int rmittPnt and other fevers to prevail to some extent; that the banks of the river are heavily
woo d from them uth of the Kansas to the Mississippi, there having been observed by myself
ut nc 1 c. li y, an that n ,ar the mouth of rand river, which could be called a prairie; and that
11 ., t ;vo r~n()' . f hill ;vhich limit the valley of the Missouri were judged to be from seven to
ftccn mtl ~ d1 tant from each other-the eastern range touching the river at St. Charles, Port-
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land, Glasgow, Brunswick, and other points; and the western below St. Charles, at Jefferson city,
Boonville, Howard's Landing, Lexington, Camden, Liberty Landing, &c. The two continuing
parallel to each other, and consequently diverging from the river between the points above
mentioned.
Besides these characteristics, I will mention that the coal measures are the principal geological
formation near the mouth of the Missouri, the magnesian limestone near Jefferson city, and the
carboniferous limestone and coal measures from Howard's Landing upwards.
The town of Independence, not far below the mouth of the Kansas, and situated in a bend of
which the arc is twelve miles and the chord three miles long, is connected by travelled roads
with Santa Fe and with Fort Laramie and thA South Pass. Kansas, near the mouth of the
river of that nam~, is also so connected.
Between Fort Leavenworth and the mouth of the Missouri, the principal tributaries are the
Osage, Grand river, and the Kansas. The first is about three hundred and fifty yards wide at
its mouth, but a little wider just above. It is navigable six months in the year for about two
hundred miles, or to a point thirty miles beyond Warsaw, although steamboats have, in very high
water, been to Harmony station, which is beyond the frontier of the State. Grand river is about
two hundred yards wide at its mouth, and is navigable for steamboats, although the interests of
trade do not now cause it to be used for that purpose. Kansas river unites with the Missouri
at an angle of about 150°. A low bottom, nearly a mile wide and several miles long, occurs
just below its ~outh. The angle between the two streams was probably, in former days, about
80° ; but a deposition having taken place at the ·mouth of the Kansas in the same manner that
islands are continually forming in the Missouri, and being partly caused by the difference in
velocity of the two streams, the Kansas has shifted its channel to the north. It is about 300 yards
wide at its mouth, and, with the exception of two sets of rapids, open for navigation for about 150
or 200 miles. The rapids, I was informed, could be improved at a moderate cost. Flowing
as it does through a tract of country which is not in any other way accessible to steamboat.s, and
which possesses many resources, the Kansas must assume some importance at ·a future day. I
did not see its valley above its ~outh, but, having formerly travelled over the country for some
hundreds of miles west of Fort Leavenworth, can say that the valleys of the streams, for at least
150 miles west of that post, are favorable for agricultural or grazing purposes ; and fi·om their
proximity to the Kansas, as well as from information received, I would infer that its valley has the
same advantages.
In our ascent of the river, we proceeded at the rate of about five miles an hour, halting nearly
two hours every day for the purpose ·of procuring wood. The ordinary price of this along the
banks of the river was from two to two and a half dollars per cord, according to quality ; and the
consumption of it by the steamboat at the rate of about two cords per hour. vVe reached
Howard's Landing, five miles above Boonville, at 12 m~ on the 24th of May, and halted there
until nine o'clock in the evening, for the purpose of repairing some part of the boat's machinery.
We found the current very rapid at Brunswick, but met with no other obstruction at this point.
There was formerly a large island opposite this town, and it has not yet entirely disappeared.
The current was observed to be more rapid between the island and right bank shore than next
the outer side of the elbow. On the night of the 25th and on the 26th, above Brunswick, the
steamboat was much delayed by sand-bars. In running on one of these, the ordinary events
which transpire in rapid suceession are the harsh and grating noise heard, the trembling motion
communicated to the steamboat while being brought to a state of rest, the inclination from stem
to stern which it is at the same time caused to assume, the ringing of bells to stop the engines
and to cause them to work backwards; and then, this failing to relieve the boat from its awkward
position, the resort to the double set of spars, pulleys and tackling, with which every Missouri
river steamboat is furnished. The discovery in season of a continuous unobstructed chanqel is
generally easily made by the skilful pilot when there is nothing to interfere wi~h ~~s yision;
30/

234

NAVIGADILITY OF THE MISSOURI.

the slightest ripple on the surface of the water above a sand-bar, and the divergence of the
current, which occurs near a concealed snag, however unapparent to an ordinary eye, are unerringly detected by him, when he can di~tinguish objects at the supposed · distance: But sometimes the channel has an oblique direction, and over the entire cross section of the river indications of obstructions may be seen. It may accordingly be inferred how much more dangerous is
the navigation by niaht than by day, and how great must be the difficulties when the night is
entirely dark. We reached Lexington a little after noon on the 26th, and obtained there about
five hundred bushels of coal. Just above this town the river was found to be very rapid. The
points which in this report are mentioned as being particularly rapid, were generally such that
our steamboat, when struggling directly ag::~.inst the current, made very little or no progress.
We passed them in taking advantage of the current by diagonal steering, and by using rosin,
pitch, &c., to increase the tension of the steam. Not far from Lexington, we passed, on the
26th, a short turn in the river with a rapid current, and called "Devil's Bend."
The permanent obstructions in the river below the mouth of the Kansas are a chain of rocks
about twelve miles below St. Charles, and one a little below Sibley. I could obtain no facts
as to the effect these now have upon the navigation.
I have thus, with the exception of stating some facts as to the climate, statistics of navigation,
&c., which will be done farther on, described that portion of this river which lies within the
State of Missouri. As most of the characteristics I have mentioned are applicable to the other
portions of the river over which we travelled, I shall, as a general thing, enter, in the following
part of this report, into a particular description only when the character. of the country or river
is essentially different from that which has been considered. I have dwelt somewhat on the
changes which take place in the positions of the banks of the river and its channel. These
occur in a similar manner, but in different degrees, at successive points along the whole of the
Missouri that was surveyed.
As the lower subdivision of this river is far more important than any other, so also is the
State of 1.\'Iissouri than any other p:nt of the vast tract of country watered by this stream. That
State, with its great agricultural and mineral resources, from . its central position, its connexion
by travelled roads with all the terrhories as well as the two great harbors of the Pacific, and
the facility of communicatiqn by navigable streams with the extreme northern and southern
portions of the Union, will, it seems to me, be very important as a source of supply to any line of
railroad which may be directed across the continent.
The next portion of the river to be considered is that ~hich is included between the rivers
Kansas and Nebraska or Platte; this division of the subject into parts being adopted more for
convenience than anything else.
The Missouri, from near the mouth of the Kansas to near the parallel of 40° 38' north latitude,
or about the middle of the island of Grand Lebouter, separates the State of Missouri from the
Indian territory, and from that point to the mouth of the "Big Sioux" it separates the State of
Iowa from the Indian territory.
We passed the mouth of the Kansas at about forty minutes past 4 o'clock p. m. on the 27th.
Fort Leavenworth we passed at about half-after 10 o'clock a. m. on the 28th. This place is
beautifully situated upon a commanding eminence on the right bank of the Missouri. The country to the west of it, for some twenty or thirty miles, to the vast prairies, is an alternation of hills
and valleys, of prairies and woodland. The valleys are fertile, and some of them under cultivation. The occurrence f woods here, for many miles back from the river, serves in some
<1 gree to show that through ut a great part of its extent the country adjacent to the 1.\'lissouri
;voul e uffici nt1y w ded were it not for the annual fires.
had om difficulty in stemming the current above and below Vv eston. Not far above
in am rk d ch ng ok place in the appearance of the river. The water seemed clearer,
qurent 1; rapid. aml h i.1an s, which w re nearly all on the left side, were fewer and
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of older formation than was the case lower down the river. Both banks, whether low ground or
hills, were well wooded; but on the right bank, those prairies which extend to the foot 'o f the
mountains were not far off, while on the left the belt of thick woods was of about the same width,
being succeeded by an alternation of prairies and woods.
On one occasion we entered, just after we had turned from southwest to west, a long and
straight portion of the river. From the lower end of this we could see Independence prairie at
some miles off, and which appeared to cross the river from west to east. We halted near this
at 9 p. m., and remained until the next morning.
The distance from Weston to St. Joseph is, by land, twenty-eight miles, by water sixty miles.
The river is very tortuous between the two points, flowing in its course towards every point of
the compass.
Several miles before we reached St. Joseph, the bea_utiful prairie on which it is situated
appeared in view. It was of vast extent, and covered with a brilliant verdure. Behind it,. to the
east, were thinly-wooded hills, which appeared to range in a southeast and northwest direction.
St. Joseph, a flourishing town of about five thousand inhabitants, was formerly an important, and
is now, as I was informed, a minor rendezvous for California and Oregon emigrants, there being
a good road from it to Fort Laramie and the South Pass.
As at most of the places on this part of the Missouri where observations could be made or
information obtained, the growth where we halted, opposite St. Joseph, consisted of cotton-wood,
_
elm, ash, box alder, maple, bass-wood, mulberry, dog-wood, and oak.
By rough measurement, I found that the width of the river just above St. Joseph was four
hundred and sixty yards, and the velocity of the current three miles per hour; but this appeared
much less than that near the left bank, where was the main channel.
On the 30th and 31st we passed the rivers Nodawa, Little Tarkio, Big Tarkio, Big Nemahah,
Nishnabotana, and Little Nemahah, which are respectively seventy, eighty, fifty, and forty yards
wide at their mouths.
Some of the islands, and in some places the channel, of this part of the river, do not appear to
be subject to those sudden changes which have been described. The Great Nodawa island, with
the channel on its eastern side, and some others, are now about as they were when described by
Lewis and Clark. The growth of cotton-wood and willow, which commences as soon as the
island is formed, protects it to a great extent from the action of the current.
On the 30th and 31st the river continued in most respects of the same character as heretofore.
The soil was observed to be very sandy and poor in some places on the 30th. The quicksand
banks, which are occasionally found along this portion of the river, are very destructive to cattle,
they being sometimes inextricably mired in them, as they come to the river to water. On the
31st we passed Iowa Landing, where is a ferry, and whence is a road connecting with the emigrant
road to Oregon and California.
·
The river at this place varies in width from four hundred yards to half a mile.
On the 1st of June we passed Old Fort Kearney, which is situated on the right bank at the
mouth of Table creek; it was formerly occupied as a military post. Bolly's Point, on the opposite side of the river, is connected by a ferry with Old Fort Kearney, and with the road which
leads thence to the west.
This road leads to Fort Kearney on the Nebraska, and thence to the South Pass. It is, I believe, from fifty to seventy miles shorter than the road which leads to those points from Fort
Leavenworth.
We found the river very rapid at Bolly's Point. It was observed to be more tortuous than for
several previous days.
At Linden Landing, which we passed before coming to Old Fort Kearney, the Nishnabotana
river approaches to within one hundred· yards of the Missouri, and is there one hundred and
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twenty yards in width. The Missouri, for some miles above and below Linden Landing, varied
in width :fi:om even hundred to one thousand yards.
From tbis place to near the mouth of the "Big Sioux" may be said to be the most dangerous
part of the river for navjgation. I was informed that there bad been several steamboats lost
not far from Linden Landing.
The banks were low here, being destroyed by the current.
On the 2d of June we passed the mouth of the Platte. In uniting with the Missouri, it forms
a delta, and debouches through three channels; the upper is about three hundred and fifty, the
middle two hundred, and the lower channel thirty yards wide.
The delta is composed of sand-bars, which are covered with willow and cotton-wood. It is
intersected by numberless sloughs. The valley of the river is about ten miles wide at its mouth,
the bluffs which skirt the Missouri beginning to separate from that river and to extend themselves
up the Platte, at points about five miles, above and below, from its mouth. As far as the eye
could reach, in looking up the river, these bluffs could be seen bordering its valley, and within a
short distance of the river. They are known to border the valley of the Platte, at distances from
the river varying from a few feet to four miles, to points some distance beyond the fork. A few
miles above this point, and between the north and south branches, a dividing ridge commences,
and widening to the westward, has its northern and southern slopes to continue at the aforesaid
distances respectively from the two forks of the ri ;er. Its top is very uneven, rising into mountains
and peaks to the south, southwest, and west of Fort Laramie.
From its mouth to Fort Laramie the Platte is about seven hundred miles long, and is a less
tortuous stream than the Missouri. To the fork its average width is about one mile. The north
fork varie;; in width from three hundred yards to half a mile. The south fork is a little wider,
and otherwise partakes more than the other of the character of the river below the confluence.
Below the fork, the bed of the stream is occupied with vast quantities of drifting sand or quicksand, so that the average depth may not be more than three feet. The velocity of the Platte,
during high water at Fort Laramie, has been found to be about six miles per hour. The difference of level between the mouth and that point is about thn·e thousand five hundred feet, while
between the mouth and Fort Union it is about one thousand feet. Thus it would appear that the
Missouri falls one foot in a mile, and has a velocity of near five miles an hour, while the Plattft
falJs five feet in a mile, and has a velocity of about six miles an hour.
Nearly all the wood to be found on the Platte grows on the numerous islands which occupy its
channel; these are generally well timbered with cotton-wood and willow.
That river was low when we passed it, so that very little change was noticed in the appearance
of the 1\'lissouri above the mouth of the Platte. I was told that in very high water the current of
the Missouri appears, so to speak, cut in two by the rapjd flow of the Platte.
With respect to the agricultural capabilities of the valley of this river, it may be said, in general
terms, that the Pawnee Indians, who mostly live on its banks, find but little difficulty in cultivating
the Indian corn; that at Fort Kearney, near Grand island, almost all kinds of vegetables, the Indian corn, and some other species of grain, can be produced with success; that from the mouth to
the fork the valley abound::; with the most nutritious grass, which will support stock in summer,
and from which may be procured a great quantity of hay for winter use; and that, for the most
part, what has been aid a to the cultivation of v getables and grain, and the growth of grass,
will apply to Fort Laramie and vicinity. But all these advantages, I would judge, are less than
they would be in other climates, for the reason that in the portion of country under consideration
the vici itu e.:- of the . umm r sea ·on are great; hail-storms and high winds being of frequent
ccunence, an the supply f rain irregular. I would here r mark that most of what I have
~aid · nc rning the latt i · fi unded on observatiens made during a journey I performed several
y ar me
and fro
rt Laramie.
rom their fin at· n ba ·e, I think I am justified in saying that the Platte cannot be availed
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of for purposes of navigation. The Missouri, near the mouth of the Platte, varies in width from
five hundred to a thousand yards. From that point to the mouth of the Kansas its general course
is south-southeast, and length two hundred and thirty-six miles.
The two ranges of hills which limit the valley of the Missouri continue, above the mouth of
the Kansas, to be from seven to fifteen miles distant from each other, the eastern range ·touching
the river at Parkville, Weston, St. Joseph and Elizabeth, after which it does not approach it
until at Sergeant's hill; the western ranges at Fort Leavenworth and Independence prairie, after
which it is within three-quarters of a mile of the river to a point five miles below the mouth of
the Platte. These hills are from seventy-five to two hundred and fifty feet in height.
It bas been remarked that at Fort Leavenworth, and for some miles above that point, both
banks of the river are well wooded. The timber on the banks diminishes in quantity from
· that place to near the mouth of the Platte. Thence northward it may be said that, while
the hills are thinly wooded with scrub oak, elm, and ash, and the immediate river banks skirted
with a belt of cotton-wood and willow, varying in width :from a few hundred yards to two miles,
the space between this belt and the .foot of the hills consists for the most part of prairies that
are level and bare of timber.
What has been said with reference to the occurrence of ponds, sloughs, &c., in the river
bottoms, applies to this section of the river, although, I think, not to the same extent as in the
former case.
The carboniferous limestone and coal measures form the principal geological formation of this
portion of the river.
There is a ferry at Platteville, below the mouth of the Platte, which connects with a road to
the west.
It may be well to state here that above St. Joseph our steamboat ceased to travel at night,
on account of the increased difficulties of the navigation. This necessity will, I think, be obviated when the dangerous obstructions are removed, and a more thorough knowledge of the river
gained. It was found necessary to clean the boilers of the boat every second night, for the reason
that, as she stopped every night, there was a great deal of sediment from the muddy water. Ordinarily, steamboats run fi·om St. Louis to St. Joseph without having to stop for that purpose.
The next section -of the river to be considered is that which is included between the mouth
of the Platte and Fort Pierre.
The Missouri, from Fort Pierre to the mouth of the Big · Sioux, pursues a southeasterly direction; and from the last-mentioned point to the mouth of the Platte it pursues a south-southeasterly direction. The length of this section is about six hundred and thirty-eight miles. The distances I have used are adopted from Nicollet's report, and are different from those in my former
report to you, which were the distances as estimated by the captains and pilots on the 1.\'Iissouri.
We reached Bellevue at about seven o'clock on the evening of the 2d of June, and remained
there all night.
Good coal has been found on both banks of the river near this place.
Council Bluff city, situated on the left bank, not far above Bellevue, is the last town seen in
ascending the Missouri. It is the ordinary head of steamboat navigation. At present there are
but about two steamboats which make regular voyages to Council Bluff city, and about twenty
which trade between St. Louis and St. Joseph.
The river is open all the year as high as Boonville; above and to Council Bluff city there is
sometimes about a month in winter when it is closed by ice.
On the 3d of June we passed a place called the Mormon Winter Quarters, which is a great
rendezvous for the Mormons prior to their starting for the Great Salt lake.
There is a ferry here, as also at Bellevue and St. Mary's, Iowa. The road with which
they connect leads up the Platte to the fork, and thence up the North fork, uniting with the main
Oregon and California route near the Sweetwater, and not crossing the Platte at all.
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Most of the wood now used on the boat was cut by the crew. She. ran about a mile an hour
faster than bsual when using wood thus procured, as in that case the best quality was obtained.
Above Council Bluff city I observed many extensive tracts of dead trees standing, and which
I thought must have been killed by fires. They were cut for fuel for the boat whenever practicable.
On the 4th of June we passed Old Council Bluffs, a place which was once occupied as a
military post. We found the current very rapid at about four o'clock on this. day; and, in
attempting to proceed, broke part of the boat's machinery, which compelled us to halt for the
night. We were obliged to stop alongside of a low prairie on the right bank, where there was
nothing to afford a fastening. The flukes of several anchors had to be sunk in the ground in
order to effect a mooring. While here, there was much to be dreaded in case of the occurrence
of one of those terrible storms which sometimes sweep over this portion of country. At this
place we were, for the first time since our departure from St. Louis, troubled with mosquitos. On
the night of the 4th the boat was much shaken by the striking of large floating trees against it.
On the 6th we passed a forest on the left bank, which displayed in a very striking manner the
ruinous effects of a .l.VIissoud river tornado. The largest trees had been torn asunder-some near
their roots, S<?me near their middle-and their trunks had been literally twisted, as if it had been
done by a whirlwind.
The soil of the bottoms on this part of the river is very rich.
The Little Sioux river, which we passed on the 6th, is about sixty yards wide at its mouth, and
is said to be navigable for small steamboats for ten miles to rapids, these being susceptible of
improvement. It drains a country which has not many resources.
On the 6th we halted for wood at an island on the left bank, near which occurs the only settlement to be met wjth on the river between Council Bluff city and Sergeant's hill.
Just opposite is a spot called Pelican island, from the fact of its being a great resort for pelicans.
We here first met wiLh this species of fowl. The island received its name fi·om Lewis and Clark,
I believe, on account of their having noticed the same fact.
The settlement last mentioned is about eighty miles by land from Council Bluff city, and about
forty-five miles from Sergeant'~ hill. In the afternoon we passed Wood's hill, where the bluffs on
the right bank are close to the river for three-quarters of a mile. A rapid which occurs here
is of about that length. The river was about four hundred yards wide at Wood's hill, while at the
bend, which occurs where the hill above begins to diverge from the river, it was about half a mile
wide.
We halted on the night of the 6th on the left bank, just opposite Blackbird's hill. This is
abouf three hundred feet high, and is surmounted by a mound, which marks the spot where
was buried the famous Omaha chief, Blackbird. We found the current very rapid near this
hill. I noticed along here many avenues through the woods, each of which must have been
formerly a channel of the river.
With reference to the changes which are always taking place in the Missouri, and which, being
greater from near the Big I..Jioux to Independence prairie than on any other part of the river,
make this the most dangerous section for navigation, I will quote here the observations I made
at the time of performing the voyage: "Those changes which are constantly taking place in the
bed of the Missouri, and in the direction of its channel, are well known. It would be very
desirable to ascertain the general facts in relation to them, such as the periods of time within which
they take place in a certain direction, the causes, &c., for upon these might be based the best plan
for the improvement at some points of the river, or at any rate the knowledge mjght render the
navigation much more safe than it is now. Besides, of what immense advantage would it be to
ettl r , ;vh might thu know the portion of the numerous fertile spots open to their occupation
1 t liable t
e. truction by the river. I have noticed, up to this day, many indications of these
chan e , in both direction~ , and it i · probable they arc constantly taking place at alternate points
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on the river, t~ the east and west at once, the destruction of the bank at any point succeeding,
and being a consequence of that at a point above. And then, again, these supposed lines across
the river are constantly shifting their position and direction, so that the difficulty of arriving at any
general conclusions is manifest. I will mention one or two facts bearing on .the subject: ,Lewis
and Clark remarked that Blackbird's hill was the first point above Council Bluff where the hills
of the right bank touched the river. At present it is Wood's hill. Nicollet mentions that the great
bend opposite New Council Bluffs had disappeared subsequently to his voyage, and that the river,
which then flowed at the foot of the bluffs, had removed several. miles to :the east of them; now
the bend has reappeared, and the river having returned to .. the bluffs, has again commenced
moving to the east." . And, for aught I know, this change may have taken place more than once
since Nicollet's voyage.
After passing severaLmore rapids we reached Sergeant's hill. The spot is noted as the burial
place of Sergeant Floyd, who died there during L~wis and Clark's exploration. Not far above
is Floyd's river, a stream with clear water, well-wooded banks, and whose width was about fortyfive yards.
After leaving the high bluffs on the left bank we passed the Big Sioux. It is about one hundred
yards wide at its mouth, and navigable for steamboats to the rapids, and might be made so for
a considerable distance by the expenditure of a small sum for its improvement.
Above the Sioux the current was so rapid that we were several hours in going a few .miles.
The channel of the Missouri has, near here, changed within the last few years sever~l miles
from south to north.
Coming to another rapid near a prairie on .the right bank, resort was :made to the expedient,
novel for a steamboat, of cordelling; the crew cordelled the boat for about half a mile.
On the 9th we were alongside of Hutan Kupey prairie, . which extends up the river, on the left
bank, from the Big Sioux to the Vermilion. On the right bank the bluffs were nearly all day
close to the river.
Near Dixon's bluff commences the "cretaceous formation" described by Nicollet. .
With refere.q.ce to the phenomenon· of the hills, , emitting smoke as if their interior was burning,
which sometimes takes place in this vicinity, I will _quote here the obs~rvations of Mr. Nicollet:
" I believe • • that these pseudo volcanic phenomena may be compared with those described
as occurring in other portions of the globe, under the name of terrains ardens; although they are
not here accompanied by the emission of flames. They are evide~tly due to the decomposition
by the percolation of atmospheric waters to them, of beds of pyrites, which, reacti.ng on the com-:
bustible materials, such as lignites, and other substances of a vegetable nature in their vicinity,
giv:e rise to spont;meous combustion; whilst further reactions (well understood by the chemist)
upon the lime contained in the clay . bed, produce the masses and crystals of selenite that
are observed in the lower portions of this interesting deposit." I was informed that a hill was
seen emitting smoke in 1852 about eight miles above the Vermilion.
The first lignite seen by us in ascending was on the left bank, not far above Vermilion river.
From here it was occasionally met with as far as the mouth of the Poplar; but it was more
fuHy developed between Fort Clark and Fort Berthold than elsewhere on the river.
Hills which appear to have been subjected to the influence of fire, either combustion in their
interior, or the burning of the vegetable substances on their surface, are occasionally to be
observed on· both banks, from near Dixon's bluff to _the mou~h of the Poplar; but they are particularly to be noticed on the right bank for some miles below the "Great Bend." Their Roil
has an ashy appearance, and they are almost destitute of vegetation. They are called by the
traders "Les cotes brulees." The crystals of selenite to be found on their slopes, reflecting very
strongly the rays of the sun immediately after rainy weather, have caused them to be called
the "Shining Hills.:' These cryst(!.ls were fourid by us, in greater . abundance than else~here,
on the hills on the right bank below the mouth of White river. In the vicinity of the same place
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it was noticed that some of the streams were impregnated with alum. The Indians, I was
informed, powdet~ and use the cry~tals of selenite for whitening their bead work. In an analogous
manner they avail themselves, for ornamental or useful purposes, of other minerals, and even of
plants. They use the roots of some plants for medicines ; and of others, as for instance the
"pomme de prairie," they gather the pod, fruit or berry, to quench their thirst when unable to
procure water.
Above I have departed somewhat from the main ·subject, the description of the Missouri below
Fort Pierre, for the purpose of stating some characteristics which are common to this and the
next section of the river. On the lOth• we found the general appearance of the Missouri and its
banks not very different from what it was on the 9th. I was informed that past experience
shows the navigation is much easier above than below the mouth of the Vermilion.
We passed on the lOth the rivers Vermilion, Little Bow, and James. The first appeared to
be about forty-five yards wide at its mouth; the James appeared only twenty yards wide, but
is much more above the entrance; it is navigable for canoes, but it is not likely that it can be
turned to a useful account as a navigable stream. It is important on account of its extent.
On the 11th, 12th, and 13th, the Missouri continued of nearly the same character as heretofore. The soil of the bottom was still rich, but was becoming less so as we ascended.
On the 13th we passed Bazil creek, the river L'eau qui Court, and Poucah creek. The first
is about. seventy-five yards wide at its mouth ; the second, two hundred and fifty yards; and the
third, forty yards. The L'eau qui Court takes its rise at a lake about thirty miles' from Fort
Laramie; it is, -when. high, navigable for canoes.
The preceding portion of this report was finished before I left Olympia.
In coming from that place to Washington, I lost, as you are aware, most of my notes of the
survey of the Missouri.
What follows of the report is founded on such notes as I still have, consisting of the journal
of Sergeant Collins, one of th~ members of the party; a copy, taken in Olympia, of the meteorological observations, and the original records of astronomical observations, and of collections made .
in the departments of natural history, geology, and botany. From these I think I can state all
that .is essential for the report. But I shall be unable to furnish you a map made as I have
indicated; and I cannot state the depths of the channel of the river as found by the soundings we
took above the mouth of the Big Sioux.
·
It has been remarked that, during a great part of our voyage, the river appeared tending to
approach the western range of bluffs, leaving the greater part of the valley to the east of it.
This remark will not apply above the mouth of the Vermilion; above which point also the bluffs
began to become closer to each other. On the 13th we first observed cedar trees growing in
small numbers on the banks of the river. As there was moonlight on the night of the 13th, we
travelled until about 11 o'clock. On the L4th we halted at about half-after 5 o'clock in the
afternoon at Cedar island for the purpose of procuring wood; we remained there all night.
The island is about two miles long, and is covered with a thick growth of cedar, intermingled with
cotton-wood; the soil is tolerably fertile ; we found ripe strawberries in abundance. At about
8 o'clock all the party but ergeant Collins crossed the river to the right bank, for the purpose
of taking ob ervations and making collections. We found the bluffs very high, and rising from
the river somewhat in the £ rm of steps. In going about a mile and a half from the river, we
ascended a succession of hills, each higher than the last; and when we began to return, the
blufl' to the west of us still continued to rise. The highest point we reached was about six
hundr d and seventy-six feet above the river. We returned to the boat at 2 o'clock on
t~e 15th; we wer much d lay d until about 9 a. m. by sand-bars. Having passed White
nv r n th 1 th, an n the 7th the Am rican, we carne to the "Great Bend," a remarkable
f\ cti n in which tb riv r suddenly changes its course from east to northwest, then east, and
tn ,n tn · · ThP. hont haltin at the fi t of the " Great Bend," I sent a party across the
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neck of land, with directions to rejoin us when we should reach the opposite side. They collected some interesting fo ssils, and reported that the distance across was about two and a half
miles; ·the distance around the bend was about twenty-five miles.
On the 18th, having passed Fort George, a trading post on the right bank, and an island, on
which was a farm belonging to Chouteau & Co., we came in sjght of Fort Pierre at 6 p. m.
In approaching the post we took the channel to the west of an island, but found it impossible to
pass a sand-bar near its head. Retracing our course, we ascended by the eastern channel, and
when within about three miles of the fort a terrific storm compelled us to halt. We reached
Fort Pierre at 7 a. m. on the 19th, and remained there until the morning of the 21st.
The Miss~uri, from the mouth of the Platte to Fort Pierre, varies in width from four hundred
to one thousand yards. "Bon Homme" island, which we passed on the 12th-, seems to be
somewhat exempt from sudden changes, being nearly as I should suppose it was when described
by Lewis and Clark.
I noticed eight rapids between the mouth of the Platte and Sergeant's hill, and thirteen between
the last-mentioned point and the mouth of the Poplar. A chain of rocks extends across the river
at a locality called the " Three Islands," and another at the foot of the "Great Bend."
On the lOth, 11th, 12th, 13th, 14th, and 18th, the boat was delayed by storms. She could not
proceed with a str~mg side or head wind, but of course was aide~ in her progress by a wind from
the rear.
On the 13th, 16th, 17tq, and 18th, it was found very difficult to procure a suffitiency of fuel.
Log houses, the remains of abandoned trading posts, were cut to pieces whenever met with, and
furnished good, dry wood. Cedar was also mueh sought after; but neither kind of fuel was to
be obtained in abundance.
The banks of the Missouri might be almost continuously settled as far up as the mouth of the
L'eau qui Court. Above that point, I think about twenty-five per cent. of them possess that advantage. The land for some miles below Fort Pierre appeared to be m01~e rich than that for
some distance below the "Great Bend." In ascending from the mouth of the Platte to that
point, the valley of the Missouri gradually becomes less fertile.
From the mouth of the Big Sioux to that of the White Earth the 1\tiissouri separate; the Territory of Minnesota from the Indian territory. There is a road from Fort Pierre to Fort Laramie,
which is about three hundred and thirty miles long.
The next and last portion of the river to be considered is that which is included between Fort
Pierre and the mouth of the Poplar.
From the last-mentioned point to Fort Union the Missouri pursues a direction a little south of
east, and thence to the mouth of White Earth, a little north of east.
The latitudes of these three points are respectively about 48° 05' 48", and 48° 07' 30". Without
all my notes I am · unable to state precisely at what point the Missouri attains its highest north
latitude, but I think it is near the mouth of the Great Muddy.
From the mouth of the White Earth to Fort Clark, the direction of the Missouri is southeast;
and thence to Fort Pierre it is south. The length of this section is about 715 miles.
Above Fort Union the river varies in width from one hundred and fifty to three hundred
yards ; at that point it has been found, by pacing on the ice in winter, to be three hundred paces
wide; and from Fort Union to Fort Pierre it varies in width from three hundred paces to eight
hundred yards. I would remark that my state~ents of the general width of the river are merely
estimates, as I had very few opportunities to make measurements.
Not far north of Fort Pierre a second "great bend" occurs, of which the distance across is
about eight miles:; that around about twenty-five miles; its apex is towards the west. A third
"great bend" is found not far north of Fort Berthold, of which the distance across is about
twelve miles; that around about forty miles, and having its apex towards the southwest. These
are distinct from that general change of direction in which the Missouri, after flowing from the
31/
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southwest, runs near the 48th parallel to the mouth of the White Earth, and then su~denly
turns to the south-southeast and south. This i& called the "Great Northern Bend of the
~Ii souri."
Besides this river, the great features of this region are the Yellowstone, which takes its rise in
the Rocky mountains not far from the headwaters of the Missouri; the Black Hills, which,
starting from the Platte not far above Fort Laramie, pursue a north-northeasterly direction parallel to the Little Missouri, and finally become blended with the bluffs of the ~lissouri east of
Fort Union; and the Grand Coteau or ridge, which, running nearly parallel to the Missouri at
an average distance of about forty miles, connects, according to my information, with the Rocky
mountains north of the 49th parallel, and divides the waters of the ~Iissouri from those of the
Saskatchawan, from those of the Red river of the North, and from those of the 1\'Iississippi. I
think it unquestionable that only in a far-distant future will any great extent of this country be
inhabited by white people. The valleys of the streams alonA seem now to present inducements.
The hills and ridges are generally covered with a nutritious grass, more sought after by cattle
than that in the valleys. The great variety of flowered plants to be met with gives a degree of
beauty to the undulating plains.
•
The following is a general statement of the ease of navigation of _the Missouri above Fort
Pierre. As far as the mouth of the White Earth the obstructions are comparatively few, and
the navigation safe; although the main fact on which I state thi~, the ease and speed with which
we passed over that portion of the river, is partly due to the light draught, three and a half feet,
of the steamboat above Fort Pierre. Above the mouth of the White Earth the river has an
exceedingly tortuous course, and is impeded by an unusual number of sand-bars, snags, &c. In
addition to which, above Fort Union it becomes much more narrow, and is very rapid at all
bends, many of which, instead of being curves, are nearly in the form of a right angle. It was in
this part of the river that it was noticed nearly every tributary corresponded to an island in the
Missouri near its mouth-sometimes below, sometimes above. This is, perhaps, due in part to
the difference in velocity of the streams.
The "cretaceous formation" continues for some distance above Fort Pierre, and is succeeded
by the formation of clay and marl containing beds of lignite, which continue to the mouth of
the Poplar. As the water of the Missouri at Fort Benton is clear, and as from the Poplar to the
Mississippi it has a deep muddy color, this, it seems to me, must be imparted by the flow through
the clay and marl formation.
We left Fort Pierre early on the morning of the 21st. The bluffs at this place are about four
miles from each other, and equally di~ tant froJ:r?. the river. During the day I noted many points
that were suitable for settlements; they had a tolerably rich soil and produced fine grass. The
river in many places was well timbered with cotton-wood, intermingled with which was a small
quantity of ash. Cedars were observed in small numhers in the ravines. Many tracts of dead
trees standing were seen on the "Burnt Hills" along here; there were noticed indications of
"slides," and of the earth having caved in, probably on account of combustion _in the interior ..
On the 22d, the river was w~de and not very rapid. We had to halt early in the afternoon on
account of a high wind.
On the 23d, the character of the river and country was not materially U.ifferent from what it
was observed to be on the 22d.
On the 24th, it was found difficult to procure a sufficiency of fuel. In the afternoon we passed
the " rind stone Buttes" -a ingular group of hills, whose sides slope from the prairie at angles
of from 30° to 45° . They w re covered with grass, but no trees were observed to grow on them.
f a great xt nt of thi" portion of the river, both below the mouth of the White Earth and
a ve
rt .. ni. n, i may be remark d that, utside of the river bluffs, there are plains or terraces
several mil '"1 , au from which ris tb r rang s of hills or bluffs. For some distance above
utte ,' it i characteristic that many similar hills, or groups of hills, occur on
th " 'rin
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those plains or terraces. In shape they are sometimes conical or truncated, sometimes domeshaped, and occasionally have the form of ridges.
The steamboat did not halt on the night of the 24th.
On the 25th, the land appeared richer than on the 24th. The hills, it was observed, were not
as high nor so irregular, and produced better grass. V ety little or no lignite was seen. The
"Burnt Hills" almost entirely disappeared. The bottoms were wide and well wooded. Besides
the cotton-wood, there were noticed the ash, elm, willow, and in the ravines the cedar, all of
which were small in size except the cotton-wood.
On the 26th, the river was narrow, tortuous, and swift. Being high, it had in several places
overflowed the wide bottoms at the bends. In the afternoon we noticed, at some distance from
the river, high hills shaped somewhat like a sugar-loaf, and which were entirely bare of vegetation. The great number of grasshoppers that we saw in this portion of country was remarkable. At one point they might be said literally almost 1o cover the ground. By their motion in
the grass, they made quite a loud noise. I was informed that often they frustrate the attempts
at cultivation made by the Indians, and at the trading-posts.
On the 27th, we passed the "Square Buttes," which rise from the plain at angles of about 45°.
They are truncated, and average about three hundred and fifty feet high. In the afternoon we
were compelled to halt, on account of a high wind. During the night it was very cool, and the
wind blew furiously from the northwest.
On the 28th, we did not travel on account of the storm. The day was so cool that at noon
the thermometer stood at 54° above zero. There were several pieces of ice seen floating down
the river. I was furnished with the following explanation of this fact: In winter, the river being
frozen, the ice occasionally breaks up at some points, as between Fort Union and Fort Benton, in
consequence of which an accumulation takes place at points below, where the same " breaking
up" does not occur. Some fragments of this ice are thrown ashore, and perhaps by high winds
become subsequently covered with sand. In this way they are preserved from melting, and
when the river rises in June are carried down the stream.
We reached Fort Clark early on the morning of the 29th. The Indians at this place cultivate,
with tolerable success, corn and some vegetables. The country for some distance above this
post may be . thus described: While on the left bank there were wide bottoms and extensive
prairies producing fine grass, on the right were bluffs one hundred and fifty or two hundred feet
high, and nearly vertical, containing lignite and red clay, and having near them a number of
hillocks bare of vegetation, and in shape somewhat resembling a sugar-loaf. The "Burnt Hills"
rea ppeared in some places.
·
We reached Fort Berthold at 1 o'clock on the 30th. The Indians here cultivate the land to
some extent. In the vicinity of this post, as well as above Fort Union, it is characteristic that
many ranges of nearly vertical bluffs, one hundred and fifty to three hundred feet high, and bare
of vegetation, occur, rising from the plains or terraces of which mention has been made. By the
variety of colors imparted to them by the red clay, lignite, and a white substance they contain,
they present a picturesque appearance. The white is sometimes the color of a rocky stratum,
and sometimes it is from a mere incrustation. These bluffs occasionally run parallel to the river,
but generally make an acute angle with its course. They sometimes have quaint forms, reminding one of the appearance which old towns or castles have when seen in the distance. They are
often called by the traders "les mauvaises t.erres," on account of the species of quagmire they
contain. These are depressions filled with clay, which is covered with a white incrustation,
giving the surface the appearance of being firm.
On the 1st of July we passed the mouths 'Of the Little J.VIissouri and White Earth rivers. The
extent of the for ests of dead trees to be seen near the latter stream is remarkable.
On the morning of the 2d the river was overhung by a dense fog.
We passed Fort William and the mouth of the Yellowstone in the afternoon of the third. The
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water of this stream had a deep muddy color, like that of the :Missouri. It was about four hundred yards wide at its mouth, but this contained a large s~nd-bar. I ~as inform~d that. the Yellowstone miaht be navigable for two hundred miles to rap1ds, these bemg sm:ceptlble of Improvement, and b:yond which no obstruction would occur for a considerable distance. If this were
found by future examination to be correct, that river might become the means of communication,
by steamboats, with a large area vf country; more particularly if it be supposed that favorable
routes exist from the head of that navigation to Fort Laramie, Fort Hall, and the Salt lake, and
to the valley of the Bitter Root river.
A short distance below Fort Union the Missouri appeared, so to speak, entirely choked by
sand-bars. For two or three hours the channel could not be found. But finally we proceeded
by a narrow and deep slough, between a sand-bar and the left bank. We reached Fort Union
at about seven p.m.
The fourth was employed in unloading the boat of such freight as was not to go to Fort Benton.
Her draught above Fort Union was about two feet. The Fur Company has a farm about eight
miles below this post. Not much success has attended the attempts at cultivation. The grasshoppers are a source of much injury to the crops. On the morning of the fifth we proceeded,
with the intention of going as far as the mouth of Milk river~ I left all the party at Fort Union
except Sergeant Collins and private Wilson, of the sappers. The river was averaged about two
hundred yards wide, and was not unfavorable for navigation. The channel was about seven feet
deep, the river being nearly six feet below high-water mark. The current was not very rapid.
The Missouri generally flowed through a narrow bottom, with bare, rugged, clay bluffs on each
· side.
I would remark here that, during our ascent to Fort Clark, the river was generally rising at the
rate of from two to seven inches during a night.
At one point above Fort Union I noticed that the soil was rich, and some\Yhat resembled that
in the State of Missouri. Some idea may be formed of the retentive nature of the soil above that
post fi·om the statement of the following fact: Directly after a profuse rain, ·and when the rivulets
were swollen, the rain-water was, for some distance, observed falling from the bank into the river
in an unbroken sheet.
On the sixth we passed, in the afternoon, the mouth of the Poplar, a clear stream about sixty
yards wide at its mouth. Just opposite was the dry bed cf a stream about eighty yards wide, and
now called "Little Dry" creek. It was, I believe, named by Lewis and Clark "Two Thousand
Miles" creek. Several extensive prairies are seen in this vicinity, particularly on the right bank,
which produced nothing but wild sage.
About seven miles above the mouth of the Poplar, there were encountered difficulties from
sand-bars similar to those met with at Fort Union. I think they could have been overcome. But
the managers of the boat thought best to return from this point. They accordingly had carried
ashore the Fort Benton freight, which was to be conveyed to that post by cordelling a large keelboat. We returned to Fort Union on the ninth. No material obstructions were met with in our
descent. The steamboat travelled with nearly three times the speed she did when ascending.
We had an opportunity of verifying the survey of this portion of the river. It was found that
the courses and features of the country were pretty accurately laid down, while the estim.ates of
distances were somewhat erroneous. 'Vood appeared to be more abundant from Fort Berthold
to the mouth of the Poplar than on any part of the river above the mouth of the Platte. I noted
several different kinds of cotton-wood and willow. In travelling over so extensive a region from
south to north, it was to be expected that changes would take place in the growth. I believe
most of the tree which grow in southern latitudes disappear from the banks of the river south of
~be n rthem oundary of .Mis ouri. The last sycamores to he seen in ascending were, I was
mform , t he fir ~ bend ab v the " I rm n \Vint r Quarters." In high water, the greater
rt th ank
th li uri may be thus escribed: They are fr m two to twenty feet high,
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vertical, and, in horizontal projection, would be zigzag lines, in consequence of the earth con~
tinually falling into the water at numerous points. In low water, I was informed, these banks
often have at their base a pebbly .or rocky beach, inclining to the water's edge, and being fron:t
ten to forty feet wide.
After the yellowstone, the principal tributaries of the upper portion of the river are the Moreau,
the Cannon Ball, and the Shayenne ; they are only navigable for canoes or buffalo-boats.
The following general facts were principally furnished me by persons who appeared to be well
acquainted with the Missouri:
However difficult to find it, there is always a good channel in the r:ver. In consequence of
the diminished effects of the current, the channel, though not so deep, is less changeable, and
more safe fa'r navigation by steamboats of light draught in low than in high wa.ter.
As steamboats descending the river proceed with nearly treble the speed they would have in
ascending, they find in sand-bars a much more formidable obstacle in the former than in the latter
case; it is often necessary to unload in part before they can be relieved after encountering the
bar in descending.
Along that portion of the river where it flows through the great prairies, the frequency of
storms, generally from the northwest, is a very serious impediment to the navigation. This was
found to be true during the voyage of our steamboat, except that the storms were not generally
from the northwest.
.
The :Missouri is affected by two annual floods, which greatly facilitate navigation by the larger
steamboats. The first and lesser flood is caused by the melting of the snows on the prairies,
and generally takes place in May ; the second arises from the melting of the mountain snows,
and occurs in June. Steamboats, heavily freighted, and bound for the Yellowstone, should leave
St. Louis about the middle of April, in order to have the full benefit of the June rise. The river
above Council Bluff city is closed by ice from about the middle of November to the first of April.
It is thought that steamboats could, were it not for the ice, ascend to the mouth of Milk river
throughout the year; this being the highest point to which the navigation has heretofore been
carried.
I believe the voyage of the "Robert Campbell" in 1853, forty-two days ascending to Fort
Union, and about seventeen days descending thence to St. Louis, may be taken as an average trip.
But it appears to me that there exist almost certain means of reducing the time of ascent at
least one-third, and possibly one-half. The same steamboat can easily perform in one season
·
' two trips to Fort Union and back.
With reference to the improvements that might be made of the Missouri, my information was
not of the character to enable me to estimate their cost, or to say where or in what manner they
should be applied. For that purpose a more detailed survey should be made, and the person
having charge of such should become acquainted with every portion of the river at all stages and
seasons.
It occurs to me that it would be highly advantageous to adopt some system for maintaining a
knowledge of the river at all points; and for this purpose, to establish posts of observation, at
which competent persons should ascertain and keep an account of all information bearing on the
subject of the navigation. A telegraph along the banks of the river, besides being valuable in
other respects, would, it seems to me, be very useful for the transmission of that information from
post to post; and steam boats in passing could thus communicate, for the benefit of those behind
them, the state of the river above or below the posts of observation. 1\'Iost of the obstructions
in this river, I think, are of such a character that it will be necessary to remove them every two
or three years. An engineer, or board of engineers, should be appointed, whose duty should consist in reporting, from time to time, to the people, merchants, or 8tate legislatures interested, or
to Congress, what obstructions should be removed; furnishing estimates, and stating in what
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manner the work should be done, as well as in superintending all arrangements made to facilitate
the navigation.
.
.
.
Any sy tern which might be adopted should, of course, bear a proper relatiOn to the Importance of the objects to be attained, and to the interests concerned.
If I am not mistaken, the merchants in some of our large seaport towns have systems analogous to the above for securing the safety of their vessels and goods.
By the adoption of some such arrangement as I have mentioned, it appears to me that the
prosperity of the Missouri might be greatly enhanced, and its importance developed as part of a
line of communication from the heart of the Mississippi to that of the Columbia, and to Puget
sound. In your instructions to me, you remarked that the principal object of the survey of the
Missouri was to ascertain the reliance to be placed upon it for the transportation of supplies for
the construction of the proposed northern Pacific railroad. The extent to which it may be relied
upon may be judged of by combining with what is known of it the prices of labor and supplies
at its ]ower depot or depots, and then comparing it with the other means of transportation which
are Jikely to come into competition: these are, transportation from the Mississippi by wagons,
and that from the same by the railroad itself. Into this discussion or comparison it is not my
province to enter.
Your instructions required me to report as to the kind of steamboat which should be used for a
future detailed survey of the river. I came to the conclusion that it should be a high-pressure
western river steamboat, of as light draught as practicable, so made as to obey very quickly the
rudder, and equipped with powerful engines. The upper wood-work should have as little elevation above the hull as would be consistent with convenience and with the space required for the
·machinery. I almost inclined to the opinion that the usual second story should be dispensed with,
if it were found possible to place elsewhere the C:J bin accommodations.
In concluding the report upon the Missouri, I have to express my regret at the incompleteness
of the survey. The members of the party of which I had charge were but passengers on the
steamboat, who made the best use of the time and facilities at their command to fulfil the duties
indicated in your orders.
Your instructions required that, on arriving at Fort Union, I should reconnoitre the country in
the vicinity of that post.
Preparations were accordingly made on the 9th, lOth, and 11th of July, by procuring the
necessary horses and saddles, preparing a wagon, &c. The party consisted, besides myself, of
Lieutenant Mullan, Mr. Graham, five of the sappers, and four employes. One of the sappers,
artificer White, I left at the fort, to keep up a series of meteorological observations, and to take
care of the provisions and other stores in depot for the use of the survey.
We started on the morning of the 12th, travelled nearly north-northwest to a point about
opposite the head of the Big Muddy; then nearly north-northeast to the Grand Coteau and a
point near the bead of the White Earth; then nearly south-southeast until we struck that stream;
then down it for some miles, and then back to Fort Union; the entire distance travelled being
two hundred and thirty-five miles. We had no barometer.
The following is a general description of the conn try passed over:
The country between the Big Muddy and White Earth rivers may be characterized as being a
vast plain, destitute of timber, and covered with boulders and pebbles of granite, mountain limestone, &c., broken towards the north by innumerable hillocks, the depressions between which are
occupied by ponds and lakes, and intersected towards the south by valleys, through which flow
the tributarie, of the fissouri.
The small r t these treams, and the Big Iuddy, take their rise south of the parallel of 4S 0
', "-·hil th liry nd \ bite E rth have theirs not far from the foot of the Grand Coteau.
r he
mmit t hi rancY , wh r \ e tru k it, w~s in latitude 4 ° 45' 46", and its general
irecti n ·wa ' as I had been i1 formed, a little t the t orth of west. When we were about six
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miles to the south of the Coteau, it appeared like a "distant shore,, which sloped at an angle of
about 30°, and whose height was about one hundred feet; but .the ascent of it was so gradual,
that when we were passing from the foot to the summit, we could not perceive that we were
ascending.
All the streams which have been mentioned are very small, and can never be of any value for
navigation. They are liable, particularly the White Earth, to very high freshets.
Connecting with the bluffs which limit the valley of the Missouri at Fort Union is a low ridge,
which pursue.3 a north-northwesterly course to about the parallel of 48° 38', and thence runs to
the northeast, and becomes merged into the Grand Coteau.
This ridae
divides the waters which
flow into the Missouri above Fort Union from those which
b
enter below. Where it turns to the northeast, there is a wide valley, through which flows a
small stream. connecting a series of ponds, marshes, and lake. This valley, from haying been
parallel to the ridge, turns to the west and continues in a directio11; towards the Big Muddy river.
About thirty-two miles north-northwest of Fort Union is a chain of sand-hills, covered with
a thick growth of small willo'Y. These very much resemble what are called "moraines." I
noticed near the head of the Miry river an extensive outcrop of lignite, similar to that seen on
the Missouri.
I have to transmit herewith an itinerary of the country we passed over, a copy of the meteoro.;.
logical observations, and a profile of the Missouri.
The map which I wish to accompany this report is principally made up of Nicollet's map
below Fort Pierre, and of Lewis and Clark's above that point, with some of our own observations added to them. ·
Of the collections made by the party on the :Missouri and in the vicinity of Fort Union, those
in the department of geology were directed to Dr. Evans, and sent to St. Louis, and those in the
departments of natural history and botany to Professor Baird, and sent to Washington.
·
I am, sir, very respectfully, your most obedient servant,
A. J. DONELSON,
Second Lieutenant of Engineers.
Gov. IsAAC I. STEVENs,
Chiif of the Northern Pacific Railroad Survey.

15. REPORT OF LIEUTENANT C. GROVER, U.S. A., OF HIS SURVEY OF THE UPPER MISSOURI, FROM
THE GREAT FALLS TO CONNECT WITH THE ~URVEY OF LIEUTENANT DONELSON.
SIR: I have the honor to submit the following as results of my survey of a portion of the
Missouri river, made pursuant to your directions, in the latter part of September and the first part
of October, 1853.
The Missouri, from the Great Falls to near the mouth of the Muscle Shell, is a clear, rapid
stream, of no great depth, and with a gravel bottom. Its general width, which for some miles
below the falls is about two hundred yards, gradually increases as it flows on receiving its tributaries. As to its channel, it is quite variable, and its course is checked by many bars of gravel
across its bed, causing rapids. At present I shall notice on] y those qf the most importance as limiting the height to which boats can ascend, and the draught .to which they must be confined to make
the ascent. From the falls a succession of wild and impassable rapids extend some ten miles
down, when they become less frequent, to the mouth of the High Wood creek, a small tributary
which empties itself into the river on the right-hand side, and about fifteen miles below the falls.
Immediately below the mouth of this tributary the river assumes the character which it retains
as long as it flows over a gravelly bottom. The next rapid of importance is one that becomes so
from the shallowness of the water, there being only fifteen inches on the bar. This rapid is
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about five miles below Fort Benton. Immediately above the site of the old Fort McKey another
rapid occurs, twenty inches water on the bar; and one opposite Burnt island, about twelve ~iles
below Fort Benton, with twenty-two inches on the bar. There is no other obstacle upon e1ther
of these bars than want of water. A rapid known as "Publieus," a few miles below, had
twenty-three inches of water on the bar, but a clear channel. Another without a name, a few
miles below this again, had two feet on the bar, but this season had several large rocks near the
channel. But the worst point in the whole river, with the exception perhaps of the one first mentioned, is one which goes by the name of "Dauphine's" rapid, about sixteen miles below the.
mouth of Dry river. IIere a gravel bar extends across the whole river, and a small gravel island
near the middle divides the stream into two branches, of nearly the same depth, and causes
a benu in the channel of both; in addition to this, boulders of a ton weight are frequently
found in and near the channel. The depth of water in the channel was twenty inches;
its rate did not exceed four and a: half miles per hour. The current is stronger here than
at any other point on the river. There were several other rapids below this, but of no consequence as compared to it. From this point, which is about sixty miles above the mouth of
the Muscle Shell, the river-sand begins to alternate with the gravel of the bottom, and the rapids
and shallows become less frequent and the channel better; and, as we approach the mouth of
the Muscle Shell, the river begins to assume the characteristic appearance of the Missouri in every
· respect; and below its mouth all obstacles to navigation for small boats may be considered at an
end. Its width gradually increases, and near the mouth of the Milk river its general width is
:jibout four hundred yards.
The above statements refer to the river between the 20th and 30th September. Earlier in the
season, when its tributaries are supplied from the melting of the .snows in the mountains, its
depth is much greater. In the month of June it has about three feet more water; from the first
of August to the middle of September it falls very gradually, and upon the first of September the
depth is about one foot greater. This rise and fall of the river is very regular, and it is but little
affected by accidents of weather. During the high water the current is very rapid and severe,
and the small rapids are lost sight o£ As to the large rocks sometimes found in the channel,
they are brought from high up the river by the ice as it goes out when the river breaks up.
During the winter they become attached to the under surface of the ice, and in its removal they
are taken along till they are rubbed off by some gravel bar or fall down by the melting of the ice;
the next season, if on a bar and near the surface, they again become frozen up with the ice and
are moved farther down. Thus they are constantly working their way down the river, and a bar
that this season is encumbered by them may be free the next.
Conclusions with regard to Navigation.

From the above statements it will be seen that the only obstructions to the navigation of the
river by steamboats are the shallowness of the water and the large boulders in the channel. But
the first does not exist as an obstruction to boats drawing twenty inches, before the middle of
September. As to the second obstruction, it can, I think, be obviated by providing a boat with
suitable grappling-books, with which she can hitch on to a rock in her way, and drop down with
it to deeper water, with but very little detention. A boat drawing twenty i~ches, loaded, can
then, I think, navigate the river from the opening of the season till the first of September with
perfect safety. Earlier in the season it is quile probable that boats of three feet draught would
find no difficulty in ascending, but, in order to be here in time, they would have to winter at Fort
nion. This fact, therefore, becomes of no practical advantage at present. As to wood for the
use of boats, plenty of it can be found upon the banks.
A steamer of eighteen inches draught could, in my opinion, ascend the river at any time.
C. GROVER,
Second Lieutenant Fourth Artillery.
overnor 1 I. TEVE ·e.
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P. S.-On the lower por6on of the river, as above referred to, there are many quite extensive
oottom well adapt d to agricultural purposes. There is a good deal of arable land, also, in the
vicinity of Fort Benton and in the Sun River valley. A more extensive note will be made upon
tbi , under the head of Topography, in my final report.

C. G.

16. REPORT OF LlEUTENANT R. SAXTON, U. S. A., OF HIS TRIP IN A KEEL-BOAT FROM FORT
BENTON TO FORT LEAVENWORTH, AND OF THE NAVIGABILITY OF THE MISSOURI RIVER BY
STEAMERS.
WASHINGTON, D. C., June 8, 1864.
SIR: 1 have the honor to submit the following report of my journey down the Missouri. I left
. Fort Benton on the 2:2d of September, 1853, for St. Louis. My party consisted of .Mr. Culbertson, Indian agent among the Blackfeet; :Mr. Graham; Mr. Hoyt; Sergeant Collins, of the sapper
and miner company; a detachment of seventeen dragoons from company I, 1st dragoons, and
six quartermaster's employes.
I was charged with the duty of returning the soldiers and employes of the Quartermaster's
department to St. Louis, and gathering such general facts as I could with regard to the capability
of these upper waters of the great Missouri for steamboat navigation.
I started at the driest season of the year, when the .Missouri was uncommonly low, and had,
therefore, an opportunity of observing the river in its most n,IJfavorable state. During a great
portion of the year, the rains and melting snow in the mountains swell the volume of water to
many times its size at the low stages, making ~he passage of boats much easier.
I embarked upon a keel-boat obtained from the American Fur Company, and built by them of
timber brought from the Rocky mountains. It was eighty fP.et long by fourteen wide, had twelve _
oars, and drew, when loaded, eighteen inches of water. We called it the "Blackfoot," from the
fact of its being probably the first boat ever constructed in that wild region. The fact that a
journey of more than 2,000 miles was made in so unwieldy a craft, indifferently manned, after
the 18th of September, is in itself an evidence ii1 favor of the supposition that steamboats can
operate wit.h advantage.
For the first two days of my journey the water of the river was comparatively clear, with a
gravel bottom; the channel crooked, the current varying in swiftness between one-half and four
miles per hour. In no case did I find less than fifteen inches of water upon the bars, and so
shallow a run as this in but one or two localities.
Owing to the peculiar nature of the bottom-it being a mixture in many places of quicksand
and fine gravel-it would give way very readily to the action of the padclle-wheels, and admit of
the passage of a boat drawing a greater amount of water than is actually found upon the bars.
The regimen of the river above the mouth of Muscle Shell is fixed. The banks change very
little, and there is very little timber. Should steamers run here eventually, there will be a
scarcity of fuel; .enough, however, can be collected for present purposes.
The "Mauvaises Terres" lie directly above the Muscle Shell; through these the channel is
very good. The worst bar in the river is above the Bad Lands, a few miles below Fort Benton,
where there was but fifteen inches of water.
From the Muscle Shell downward towards the mouth of the Yellowstone the river changes.
The water gradually becomes muddy from the washing away of the banks; the channel is constantly shifting its position; the forests of cotton-wood, with which the banks are lined, falling
into the river, causes numerous snags and sawyers. Below the Yellowstone, the Missouri
as ~ umes the same character it maintains to its mouth. It becomes thick and muddy with the
alluvial 1 posit it is cea elessly bearing onward to the Gulf of Mexico. The bed of the river is
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much broader; the waters eparate int many different channels, forming numerous sand-islands,
sometim cov red with :fi>re t of cotton-wood.
This . ubdivi ion of the wat r form" one of the most seriou ob~taclPs to the navigation of tbe
river. It require great care and xperi nc to keep in the mnin channel, for, if it is once lost,
one becomes im·olved in diffic.:ulty. I fimnd that in every instance tht're was alwnys a main
channel cont8inina a ~ ufficieut depth of wat r. I arrived at Fort Leavenworth on the 9th of
1\'ovember, having sail d a di tance of more than 2,000 miles jnce the 22d of September. I was
detaiued about one-third of the time by the high winds which prevail on the Missouri in the
autumn, and prevented from travelling at night by the numerous snngs found in the channel.
The difficulties I had to contend with in my journey were principally high winds, snags, sandbars, and a crooked channel. A wind which would not affect a steamer sensibly, would render
the "Blac.:kfoot" completely unmanageable; and from the little power I had in comparison to the
size of my boat, I found it extremely difficult to make the sharp turns in the channel.
I have no hesitation in expressing an opinion, fimnded upon actual observation and experience
in the navigation of shaJlow rivers of a similar character, that a steamer properly constructed,
drawing two feet of water, can at all seasons, when the river is not frozen, ascend as far as Fort
Union, and that one drawing twemy inches can go up beyond Fort Benton.
The kind of steamer best adH pted to the service is a matter to be carefully considered. In
many places the river is so muc.:h obstructed by snags as hardly to leave a passage-way for a
boat: in such cases the stern-wheel steamer would have the advant::~ge; but in crossing bars and
maki r g short turns, which is so often necessary, as well to follow the ch~mnel as to avoid snags,
side-wheels would be much preferable. I am of the opinion that a side-wheel steamer, built as
strong and narrow as possible in proportion to its length, and drawing twenty inches of water,
would be the best one that could be used.
It is unnecPssary to puint om depots for wood ; the voyager has but to land anywhere on the
river and plant his axe into the fine cotton-wood forests with which this magni5cent stream is
lined. The supply is inexhaustible. As accurate surveys of the river have been made by
Lieutenants Grover and Donelson, I have only given, in this brief report of my journey, the
results of my own observations with reference to the navigation at a low stage of the waTer. I
have omitted, also, all the incidPnts of my voyage, which were interesting and varied. We had
many adventures with Indians little accustomed to meeting with their white brothers; and the
tediousness of the otherwise monotonous voyage was relieved by many an exciting chase after
the buffalo and other wild animals with which this country abounds.
I am confident that enough has been presented to prove that this great river can be navigated
by steam boats for a distance far exceeding that of any other, and that their whistle will soon be
heralding the ad vance of civilization into the heart of the Blackfoot nation.
I am, very respectfully, your obedient servant,

R. SAXTON,
Lieutenant Fourth Artillery.
Governor I. I. STEVENS,

Washington, D. C.
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F.
SURVEYS FROl\I THE EASTERN BASE OF THE MOUNTAINS TO THE LOWER
COLUMBIA.
17.

REPORT OF THE ROUTE OF LIEUTENANT R. SAXTON, U.S. A., FROM THE COLUMBIA VALLEY TO
FORT OWEN, AND THENCE TO FORT BENTON.
WASHINGTON,

D. C., February, 18!54.

Sra: In obedience to your instructions of April, 18!53, appointing me acting assistant quarter..
m 8 ster ancl commissary for the exredition under your command, for the exploration and survey
of a route for a railroad from some point on the l\'Iissi:3sippi river to Puget suund, and directing
me to proceed by tbe way of the l.sthmus of Panama to Columbia barracks, in Washington Territory, and there organize a supply train, and establish a depot of provisions at the Flathead
Indian village of St. Mary's, and join you at Fort Benton, proceeding thither by the Blackfoot
Pass of the Rocky mountains, I have the honor to submit the following report of my operations
in the perfclrrnance of that duty.
As incidental to the establishment of a depot of provisions for the use of the main parties
eng:1ged in the exploration, I was directed to make such observations whh reference to the
topogra pby of the country through wh1ch I should pass, and the fcLcilities or difficulties it presented to the constrw..:tion of a railroad, as would not interfere with the main object of my
expedition.
The distances stated in the report are only approximations inferred from the pace of a horse,
and the directions were determined by the bearings of a pocket compass. They will, however,
I trust, give a tolerable, if imperfect, idea of the country through which I passed.
I left New York on the 5th of May, and proceeded, by the way of the Isthmus of Panama, to
San Francisco, Califi)rnia, where I arrived on the 1st of June. It being necessary to procure
most of the articles required for the use of the expedition at thi:3 pl"tce, my arrival in Washington
Territory was delayed until June 27th. The abunddnce of gold in Calitomia, and the consequent high price of lrtbor, made it very difficult to procure men for the Pxpedition, even at the
highest rates. But for the assistcmce affi~rcled by the agents of the Hudson's Bay Company, I
should have been unable to organize a party at all. I applied to Governor P. Ogden, the chief
factor ofthe company, for aid, which he very readily granted. It is worthy of remark, however
little flattering to American pride, that the power and influence of that company over the inhabitants of the country which I traversed is greater than that of the government of the United
States. Even the Quartermaster's department is obliged to depend upon them for the transportation of troops and army supplies.
On the 2J of July, Lieutenant Arnold, 3d artillery, who had volunteered for the expedition,
started up the Columbia river with the greater part of the stores destined for the Flathead village,
and twenty-one men employed as packers. In consequence of high water in the river, the
passage of the Cascades was exceedingly difficult, and it was necessary to transport all our
baggage for a considerable distance on the backs of men. Lieutenant Arnold, Wtth characteristic energy, succeeded, after a week's hard labor, in landing his stores at the Dalles of the. Columbia. I completed all the arrangements for the expedition, and with the soldiers detailed as an escort,
and thfl remaining commissary stores, arrived at the Dalles on the 14th of July. As all the
animals in the possession of the Quartermaster's department at Fort Vancouver were required by
Captain McClellan's pany, we were obliged to depend, in a great measure, upon the Indians for
our horses. Reports were in circulation that we were fitting out a war party against them, and
they showed great unwillingness to bring in horses. Every aid in their power was promptly
rendered by the officers at Fort Vancouver, and the DJ.lles, to forward the interests of the
expedition.
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Extracts tram my journal kept on the route will give you the most complete information concerning my operatio!1s from that point.
~~onday, July 1 , 1 53.-\Ve have completed all our arrangements, and started for the Rocky
mountains at four o'clock p. m. Our animals being wild, and unused to carrying packs, we had
great difficulty in getting und r way, and only marched five miles, with the loss of several packs.
The party is now composed of Lieutenant Arnold, 3d artillery, Lieutenant l.Yiacfeely, 4th infantry,
Mr. D. L. Arnold, an escort of eighteen soldiers, lYir. D. S. Hoyt, one packmaster, one assistant
packmaster, twenty-three packers, three herders, two cooks, and one guide. As it is rumored
that the Indians on some parts of the route are hostile, in order to guard against surprise, the
party march in the following order, which is to be observed throughout the journey: 1, guide; 2,
Lieutenant Macfeely, wiLh one-half the soldiers; 3, the pack train, each packer having charge of
five animals, that being the greatest number which one man can manage in the wild mountain
region through which we are to pass; 4, the remainder of the escort of soldiers in charge of the
sergeant. We are encamped on a small creek, five miles from the Dalles, in good grass. From
this point nearly to Wallah-W allah we shall follow the emigrant trail, so that a particular
descriptiOn of the country will be unnecessary.
Tuesday, July 19.-Commenced at daylight preparations for marching; but our animals continued to rebel against their unwonted burdens, so that it was late before we got under way. We
encamped at Olney's ranch, six miles from our last night's camp.
Wednesday, JuLy 20.-Marched eight miles, to Sand Camp, on the Columbia, five miles from
Camp Olney. We came to the Des Chutes river, a branch of the Columbia from · the south, a
swift, rocky stream, too deep to be forded, and abounding with fine salmon and trout. A ferry is
kept here by an American, and supported principally by the emigrants. It was late before all
the animals and baggage were got across. Our camp is in a pleasant spot, with abundance of
good grass. We were much annoyed by sand, the wind drifting clouds of it over our tents and
beds. vV e purcha ~ecl abundance of salmon from the Indians.
Thursday, July 21.-We are encamped, this evening, on a rocky creek, a small branch of John
Day's river, a tributary of the Columbia. Our route had been along the Columbia, some eight
or ten miles distant. Some elevations of a thousand feet above the river were passed. We
were all day jn sight of lVIount Adams and l.Ylount Hood, whose snow-capped summits rise into
the region of perpetual frost, fifteen thousand feet above the ocean level. These mountains present a grand and sublime appearance, and are peculiar objects of Indian superstition and tradition, the special abodes of the "Great Spirit" Rnd of genii of various names and functions.
We have had an uncomfortable march across a heath entirely destitute of water and trees.
The thermometer ranged as high as 106° in the shade. Our animals were much broken down,
and when they reached the camp, parched with thirst, they plunged into the deep cool water of
the river, and thus many articles of provi ions were more or less injured. I found additional
difficulty to-day from the indifferent pack-saddles procured at San Francisco, the materials of
which are very weak, and ill put together, so that they injure the backs of the animals. Far as
we are from the mean of procuring or con tructing others, this is a serious inconvenience.
Just before reaching camp, we had the mi fortune to break down our only wagon, containing
many articles of value, which w were obliged to leave behind for the benefit of future wanderers
upon this tra1l. A fine ox, which I had brought along for food, died from the fleets of heat.
Friday, July 22.-\Ve have made but a short march of seven miles, in consequence of the
casualti of yesterday. \V obtained a wagon and pack-saddle from an emigrant. All bands
arc eng n in j rking the ef of one of ur oxen, which, owing to the great heat of yesterday,
wa m· bl t g farther. ,. he r 'Sult of the proc:e s is doubtful with the thermometer at 105°,
ut '·c c·mnot aff( rd to l : any f our pro\ i ·ions without an att mpt to save them. vV e are
nc.amp
n the same cr ek; the grass i· good, the water pure and cold, needing no aclclition
f ICe.
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Saturda!J, July 23.-Raised camp at 3 o'clock, a,nd were in march by 7 a. m., and advanced
twenty-five miles to Willow creek, a small stream among the willows. The day has been
intensely hot; our course was nearly parallel with the Columbia, about seven miles distant. \Ve
met many emigrants from Ohio and Illinois bound for California, Oregon, and Washington; they
appear d wearied and wayworn, and were comforted by our assurance that the Pacific would
soon put a period to their westward land-wandering. They wished us a good speed in our
enterprise as only those hardy pioneers can who have walked over the route from Missouri to the
Pacific States.
Sunday, July 24.-Thermometer at sunrise 61°; barometer 29.774. Marched thirty-five miles
over a heath without trees or water to Butter creek. Day intensely hot, and some of our animals
gave out. Butter creek is a fine cold stream, winding through a meadow covered with the mo.st
luxuriant grass. These beautiful streams are the redeeming features of this otherwise sterile
region. I do not know w by this is called Butter creek; but when its beautiful and fertile banks
become the pasturage of herds of cattle, with an industrious population, its destiny will be
accomplished, and the appropriateness of its name justified.
lrlonday, July 26.-Thermometer 63°; barometer 29.544. All hands roused at 3 a. m., but
our animals not having been picketed, had strayed, and much time and labor were spent in collecting them. The loss of animals by stampedes, and straying, is one of the most annoying incidents of travel in this region.
In consequence of the great heat we advanced but fifteen miles, and encamped in a pleasant
spot on the banks of the Umatilla river.
Near our camp we were met by a delegation of Cayuse braves, sent by the chief of the Nez
Perces, to ascertain our object in passing through thei~ country. They had been told that we
were coming to make war upon them, and take away their horses. We assured them that such
was not our object; that we had been sent by the great Chief of us aU, at Washington, on a
mission of peace to all the Indian tribes on both sides of the mountains, and asked them to invite
thPir chief to come to our camp, and smoke the pipe of peace with us. In the eve~ing the old
chief came and smoked the pipe of peace with us, promised to be always friendly, and said that
he was glad that our "hearts were good." The Nez Perces are a rich and powerful tribe, and
own a great many horses. They cross the mountains yearly to hunt buffalo on the plains of the
Missouri. They have a much shorter route to St. Mary's village, but it is tog mountainous for us
to take. The Bitter Root range of mountains between this and St. Mary's presents too great
obstacles to the construction of a railroad. It is, therefore, necessary for us to go to the northward by the northern shore of Lake Kalispel. At this place we leave the emigrant trail, where
it turns off towards the South Pass.
Tuesday, July 26.-Thermometer at sunrise, 62°; barometer, 29.684. Started at 2 a.m., on
account of the indications of an extremely hot day before us; marched twenty miles, and
encamped on the Columbia, within ten miles of Wallah-Wallah. It has been the hottest day of
the season; men and animals suffered severely. Twelve miles of our route was over burning
sands, destitute of vegetation; the animals sur.k deeply into it at every step; its temperature was
found to be, in several places, 160°; one of the mules gave out, and a poor tired horse tumbled
over a precipice; his pack being of heavier material than his body, followed the law of gravitation, and came first to the ground, leaving the animal with his feet sticking in the air. He was
assisted to regain his proper position, and quietly proceeded on his journey, his looks manifestly
indicating his resignation to any fate that might befall him.
The pioneer who explores this interesting region must be prepared for all sorts of discouragement. Its ¥ast desert wastes, dense forests, snow-capped mountains, and deep ravines, are
obstacles which will c1:1ll for all his energies and the exercise of his whole stock of philosophy.
Here he will find himself surrounded by the grandest tokens of those mighty convulsions of nature
which heaved up to the skies the ancient ocean beds.
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I noticed to-day a very remarkable landmark, a vast column of basaltic trap, in form of a
truncated cone, so regular in shape that it would almo~t seem to have been cut out by the hand
of man, in~tead of being a singular specimen of nature's handiwork.
There is a beautiful island in the river near our camp covered with luxuriant grass, on which a
large number of horses belonging to the Nez Perces are now feeding. · They are driven here to
pasture and fatten for the annual trip across the mountains.
Wednesday, July 21.-Thermometer at 7 a.m., 79°; barometer, 30. Arrived at Wa11ah- WaHab,
and encamped two miles from the H~dson's Bay Company's fort. We were hospitably received
by :Mr. Pambrun, the factor in charge of the fort. We sh::~.ll be obliged to remain here a short
time to recruit our animals, as many of them are very much broken down and galled by the
pack-saddles.
1\rlr. Hoyt's horse was drowned h1 attempting to cross a creek, and another this morning. The
teamster, whom I had sent to this place from the Indian agency by a better road with our only
wagon, came in and reported it broken down a few mlles from this place. This is unpleasant
news, as our means of transportation are very limited. We received several visits from the
Wallah-Wallah chiefs and braves, who expressed a great deal of friemLhip for us, and seemed
delighted to find that the reports of our hostile intentions were false. They are deadly enemies
of the Blackfeet, and ready to join us in any expedition against them. We told them that war
was not the object of our journey; that we came to smoke the pipe of peace wiLh all the tribes.
They said they woulJ. '·tell my news" to the chief, and that he would visit us to-morrow.
1 employed an old voyageur of the name of Antoine Plaute to guide us to Fort Benton. He
is a quarter breed- French and Indian. His life has been spent in the mount<'lins, trapping
beaver for the Hudson's Bay Company, and once in his youth he crossed the mountains with the
Kalispelm Indians to hunt on the plains of the Missouri. He has Blackt>ot blood in his veins,
yet bears a mortal enmity to the whole race, as they once, many years ago, were nenr taking his
scalp. He is a rich Indian, above want, and J doubt if money woulJ induce him to take the
field. But when told that he was \vanted to guide our party into the hee~rt of his old enemies'
country, faithful to his lndian instincts, his eye brightened, and he was ready to mount his horse.
JJ'nda.y, July 29.-All hands busily engaged in jerking meat and preparing pack-saddles. The
prospects of the expedition are anything but cheet ful. The chief packer is sick, and obliged to
leave the party; his assistant and several men are getting sick and dissatisfied with their hard
work, and the prospect before them of' boundless forests, ancl Indians whose dispositions are
uncertain. The principal chief of the W allah- W allahs visited us to-day. He owns a thou saud
horses, and ranks high among the tribes of this region. He boasted of his friend::;hip for the
whites, and that none of his tribe had ever killed a w bite man.
The loss of our men is more disastrous on account of the difficulty of finding others to supply
their places.
Saturday, JZtly 30.-We left Wallah-Wallah very early this morning, and marched in a northeasterly direction twenty-five miles, and encamped in a very fine meadow on the banks of the
Wallah-Wallah. The timber and grass are excellent, and the country around is beautiful. The
chief, Pu-pu-mux-mux, sent a runner from his camp, forty-five miles distant, to inquire where we
should cro~s the Lewis fork of the Columbia. I pointed out to him the place, and sent word by
him to the chief to meet us there with men and canoes, to transport us across the river. ';['he
country through which we pa ed is a rolling prairie, without trees or water.
ufldoy, July 31.-Thermometer at sunri~e, 61°; barometer, 29.498. Left camp at an early
b ur, an aft r marchincr five mile~, halted until evening. A prairie, forty-five miles in extent, is
for u , ntir 1y --ti ute of tree and wat r, and the heat is ~o great that it would be exceedina\ · h· z rd · t at mpt t cro"s it b I; re nightfall. We rec ive many visits fi·om Indmns;
a ong hem ·a an ol
z erces mounted on a fine horse, which he wished to exchange fi>r
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an American one. We gave them a few presents, and I believe they left our camp very well
satisfied with themselves and us.
l'Jund"IJ' Auf5u.~t I.-Thermometer at sunrise, 65°.5; barometer, 29.697. Arrived at Camp
p Ius , at the junction of tbe Peluse and Snake rivers, at 5 a.m., after a i1ight march of forty-five
miles. The men and animals were much exhausted, and glad to rest their wearied limbs anywhere. Near the end of the march it was necessary to force some of the party along, fatigue
and expo::;ure to the night air having induced sickness. The march of last night could not have
been made in the daytime at this season of the year. Great loss was sustained from the
stampeding of the animals, the night being so dark as to render it impossible to recover all the
lost packages.
Soon after our arrival, we were visited by a delegation of fifty Peluse and Nez Perces warriors,
who came in full costume, and with great fixmality, to hold a grand "war talk." They seated
themselves in a circle, the head chief in the centre, and the braves and warriors, according to
rank, on either side ; a few paces in the rear of the circle stood six Indians, dressed in _very
fantastic style, whom I supposed to be medicine men.
AtiPr completing their arrangements, they sent me word that they wished "to talk." I replied
that we were all then too much tired, but that after we had eaten and slept we should be in
a b .tter condition to hold a council. They waited patiently till we were ready, then, after shaking hands all round, the chief lighted his medicine pipe, and, smoking a few whiffs himself,
passed it to eac.;h member of the council, in the direction of the sun. The medicine pipe is a
sacred pledge of friend:3hip among all the northwestern tribes. After this ceremony, the chief
inquirecl what was our object in passing through his country, with so many animals and such
a quantity of merchandise. In reply, I informed him that I had been sent by my great chief
through their country to visit the Blackfeet lodges across the Rocky mountains; that I was going
thithPr; that I expected to meet there the chief of all the country between the mountains and the
Pacific ocean, and that I wanted them to be ready with their men and canoes to help us in crossing the river, to bring in all our horses that had strayed, and to be in readiness, when Gov. Stevens
should arrive, to give him any aid he would require. I told them that my great chief at Washington was their friend, and would protect them; he had sent them presents in token of his
regard; and in addition to these, they would be well paid for any services they rendered us.
A fine young Indian who was present made an eloquent speech to the others. He told them
thnt long ago his father was chief of the tribe, and owned all this country. They were then far
more numerous, rich, and powerful, than now. His father extended the hand of friendship to the
first white man who was seen in that country, and they must follow his example.
A consultation was then held among themselves, and when it was finished the old chief informed
me that my "talk was good," and that, at any hour I should appoint, his men and canoes would
be ready to take our baggnge across the river. I gave them a few presents of tobacco, beads,
&c. A specimen of our skill in rapid firing with Sharp's and Colt's rifles astonished them greatly,
and created additional respect for our prowess-a favorable impression for a small party like
ours, surrounded by bands of Indians. I told them that we should be ready to cross the river
to-morrow at sunrise.
Thursday, August 2.-As our guide, Antoine, gave the war-whoop at daylight, fourteen canoes,
manned by as many stout Indians, left the opposite shore and came across for our baggage. By
10 o'clock they had transported all our men and baggage across this swift and rocky stream,
without injuring an article. Two horses were drowned in swimming. I then distributed the
presents sent by the Indian department, with which they were much pleased. The old chief said
they were "hyas iton "-very good-but some wanted more; and soon after our arrival at camp,
fifteen miles distant, a party of seven warriors came in and reported that, in the distribution of the
blankets,
so many haLl to be given to the owners of the canoes that nothinCY
was left tor thR chief.
.
b
T h1s system of begging; however; did not succeed; and the Pcluse chief went away disappointed
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in his plan of financiering. H e, however, soon brought us some corn and potatoes, and promised
that, when Governor Stevens should arrive, he would kill a fat ox for us.
I found all the grass burned on this side of the P eluse river.
The Indians told me that a Spaniard had been along a few clays before, and told them that a
large body of American soldiers were coming to cut them off, and take possession of their homes.
I satisfied them that our mission wa one of peace, and promisecl if they would show me the
persons who had endeavored to excite them to take arms against us, I would hang them on the
first tree.
W ednesday, A u,gust 3.-From Camp Peluse to Camp Spokane, twenty-eight miles, over a
better country than I have traversed since leaving 1he Dalles of the Columbia, I noticed a great
amount of carbonate of soda in locations where, in wet seasons, there had evidently been pools
ofwater. The ground in many places was perfectly white with it, and covered to the depth of
three-quarters of an inch.
Last night an unfortunate accident occurred. Our only mercurial barometer was broken.
Up to this point a good barometrical profile of our route had been obtained. Now this interesting
and important part of the rcconnais~ance must be discontinued, or continued under great disadvantages with the aneroid, which will give on1y approximate results.
Thursday, August 4.-Thermometer at sunrise, 41°; barometer 28.89. Marched twenty miles
to the north, over the finest grazing country I have yet met with; well watered, but destitute of
game and trees. Rattlesnakes are so numerous as to render it dangerous to walk about in the
grass. A Spokane Indian brought in four horses which he said had strayed from our last night's
encampment. Some of the party, thinking he had concealed the animals and brought them in
in order to claim the reward, were for having him tied up and whipped. But the man had
an honest-looking eye; I believed him to be so, and paid him well for his trouble. Had we
punished him unjustly, the whole Spokane tribe would have been our enemies, instead of being,
as now, our fast friends.
The first forest trees I have seen since leaving the Dalles are in sight from our camp.
Friday, Aug1tst 5.-Thermometer at sunrise, 40° ; barometer 28.7. We marched twenty-five
miles through a country of an entirely different character from any we have yet seen; a dense
forest of pine and fir trees, many of immense size. We passed many beautiful ponds or lakes, ·
and are encamped on the banks of a pretty sheet of clear water amid pine trees; but its waters
are so strongly alkaline as to make them unfit for use, and very injurious to animals that drink
of them. The native animals will not taste the water; but American horses and mules will
when very thirsty, and unless speedily relieved by the administration of an acid, the consequences
are disastrous. There is a spring near our camp strongly sulphureou.s, and boiling temperature
fifty-one degrees.
Saturday, August 6.-Thermometer 58°; barometer 28.435. !\'Iarched in an eastwardly direction to Spokane river ; the rock formation is granite. Passed a beautiful lake on the left of
our trail; crossed a branch of the Spokane about three miles from its junction with the latter.
At the ford where we crossed was an Indian village, and a wheat field of about an acre just
harvested, which showed a fine crop.
Arrived on the banks of the Spokane at 12 m. As it was too deep to be forded, I hired the
Indians to take us across in their canoes, and succeeded in getting everything safely over by sunset. The Spokanes are a noble specimen of their race, and are as yet too proud to beg. Their
cbief, Garry, speak tolerable Engli h, having been educated by the Hudson' s Bay Company.
H e i rich, powerful, and owns a large number of horses.
Th
pokane , a well as the ther tribes we had encountered, had been told that we w re
coming t rna k w r upon th m. They were d lighted to find us friends, and came in great
n. mb r.
~·el· me U"' .
h ut thirty mount d warrior , in full costume, formed upon a high
htll
km
ur · m nnd s· na () . rm of w Lorn . It was just at ~unset; and as th y
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stood upon that eminence facing the setting sun, and made the hills and valleys echo with
th ir wild music, the scene w as strikingly grand and imposing.
I left three disabled horses with the chief of the tribe, which he promised to keep until my
r eturn. The Indians p a ssed the night with us, and in the evening danced a war-dance, in which
some of our men joined, and manifested decided talent for that sort of gymnastics. I gave them
a few presents, informing them that they were sent by their Great Father at Washington. We
p arted in the morning well pleased with each other.
At this place I met Mr. Owen, who, with his brother, had spent several years at St. l'ffary's
valley, engaged in raising stock and trading with the Indians. They have at length abandoned
the place, deeming it unsafe to remain longer on account of the Blackfeet Indians. They are enca mped about fiftee·n miles from us, with all their stock, on their way to Oregon, having left
their goods and other property to the mercy of the Indians. Our coming will enable them to
return and re-establish their trading-post.
Sunday, August 7.-Thermometer, 59°; haromP-ter, 28.825. 1\farched twenty miles, to Camp
Owen, on the borders of Cceur d'Alene prairie. Passed through a fine country, well adapted to
cultivation, and by the falls of the Spokane, where the whole river pours over the rocks in a
single sheet, and forms a beautiful cascade. This region belongs to the PaintP-d Heart-Indians,
whose lands adjoin tho~e of the Spokanes. The Indians we have met for the last few days are
much superior to those nearer the coa£t ; neater in their persons, and not beggars.
Up to this point we have had an abundance of fine salmon; but the falls of the Spokane arrest
their progress beyond. An abundance of trout, almost equal to the salmon, compensate for their
loss.
Tuesday, August 9.-Thermometer at sunrise, 52°; barometer, 28.64:. We were occupied all
yesterday in repacking our provisions and reducing our packs to the smallest possible size, in
order to avoid difficulty in passing through a densely-timbered region, the trees in many places
being so close as scarcely to admit an animal, without a pack, between them. 1\fr. Francis B.
Owen goes back with us, glad of an opportunity to again take possession of his fort. We started
early this morning, and continued our march until night through a dense forest of pines and firs.
We were much annoyed by yellow wasps and hornets, with which the forest is filled. They
stung our animals, who, maddened by the pain, dashed off with their loads among the thick trees.
There is a lake at the right of our camp, but the shores are so marshy that the water is difficult
of access. It was dark before our animals were taken care of.
W ednesday, Augu.c;t 10.-Thennometer, 44:0 ; barometer, 28.605. Left camp early to avoid the
y ellow wasps, and ' to obtain grass. Marched ten miles, over a very bad road; part of the way
through an almost impassable marsh, and obliged to cut our way through the thick undergrowth. Encamped in a pretty meadow of excellent grass, on Clark's fork of the Columbia, at
the outlet of Pend d'Oreille lake. The river is about a third of a mile wide, and too deep
to be forded. Found an old bateau, belonging to the Hudson's Bay Company, in a very leaky
condition; all hands at work caulking it.
Thursday, August 11.-Thermometer, 34°; barometer, 28.635. We su~ceeded in fitting up
the boat and crossing the bulk of our stores yesterday. Finished crossing this morning, with the
loss of several horses. To relieve some of the weaker animals, Lieutenant Arnold proceeded to
the upper end of the lake in the bateau with the bulk of the heavy articles, driving the animals
along without their loads.
We had great difficulty in cutting our way through the thick timber. We met a party, numbering at least a hundred, of Pend d'Oreille Indians, just returning from a hunting excursion on
the Missouri. AU-men, women, and children-were mounted on fine horses, and were bound
on a trading expedition with the tribes nearer the coast. They had at least 300 horses, and
w re loaded with buffalo robes and dried buffalo meat. They were perfectly civil, and seemed
to feel proud, rich, and independent. They report that a large party of white men are coming
33/
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from the ea t to mali: peace with the Blackfi et; but their statements are so vague and unsatisfactory, that I can place no reliance on th m.
Friday, August 12.-Thermometer, 40°; barometer, 28.665. Passed over twenty miles of very
bad road, along the hore of P nd cl'Oreille lake, a very beautiful sheet of water among the mountams. The southern bore of the lake is impassable, and is evidently the termination of the Blue
mountains. On the northern shore, which we traversed, we were obliged to deviate occasionally
into the timber, and. climb some very steep hills, to avoid the water. The whole region is covered with a dense forest of pine, cedar, and other of the common forest trees of New England.
On the shores of the lake are many fine meadows, covered. with luxuriant grass. The lake is
navigable, and no doubt that in a coming time, not very remote, its repose will be broken by
the shrill scream and the padJles of the steamboat. I met many Indians, fine specimens of the
race.
The mosquitos are very troublesome in the early evening, but the cold. nights, universal in this
region, put an end to the annoyance before midnight.
Saturday, Avgust 13.-Thermometer, 56°; barometer, 28.575. Marched twelve miles to a camp
occupied by the Hudson's Bay Company as a summer pasture for their cattle. The road was
very bad, and our unshod animals had great difficulty in making their way over the sharp, flinty
rocks; their hoofs were badly broken, and our trail might have been followed by means of the
blood-stains upon the stones. I found Lieutenant Arnold here with the boat. He had had a
pleasant voyage up the lake, and speaks in the highest terms of the beauty of its scenery,
viewed from the water.
We were somewhat discouraged by the accounts of the route from this place to St. 1\'Iary's
village given by a Scotchman who has recently passed over it.. He says that for five days'
journey there is no grass, it having been burned over by the Indians. Mr. Michael Ogden, the
factor in charge of this camp, gives the same uncheering account. ·
Monday, August 15.-Yesterdlly was occupied in repairing camp equipage, and we left camp
at an early hour this morning; pa sed over seventeen miles of very bad road ; crossed the Cabinet
mountain, a tremendous rocky elevation, covered to its summit with a dense thicket, through
which we had to cut our way; while all along our path were the domicils of innumerahle wasps
and hornets. These stung our animals so, that some of them became frantic, and plunged off
into the timber with their loads, which were thus stripped into a thousand fragments. In this way,
some of our most valuable packs were lost.
We moved on until dark, when we encamped on Clark's fork of the Columbia river, amid the
rocks, without a particle of grass for our animals.
Tuesday, August 16.-Thermometer at sunrise, 46°.5; barometer, 28.475. Started. at 2 o'clock
a. m. The march of to-day was worse than that of yesterday, though not so mountainous, as
we have evidently got over the mountain ranaes west of the Rocky mountains. Continuing
along the valley of Clark's fork, occasionally deviating to avoid the rocks, we marched until
noon, when we found a little grass, which our hungry beasts soon devoured. We then continued our march until nearly sunset, when we encamped at "Partridge camp," so called from
the number of birds of that description usually found there. There is little grass ; but enough,
I hope, to sustain animal life for a day or two. Our animals are becoming weak and exhau ted,
and some of them, unless recruiteJ, mu t give out to-morrow. The woods are on fire in many
plac -evidently for the purpose of retarding our progress.
'Ihe scenery to-day has been beautiful and grand, almost beyond description. At our noon
amp the r ·k . ri e almost perpendicularly from the bed of the river to the heigh t of 4,000 feet.
ro ~ many·h tlc str ams f pure cold water emptying into Clark's fork; temperature, 40°.
HT,·dn ~lay Aurru t 17.-\ pro cut dour march through the day, and nc[lmp .d at night in
ffif
mi:: ra lc pot on tb riv ·r, without any grass for our animals.
even of our faithful
ack-horscs dr P d u nth road, una le tog a . . t p farther, and. were left a prey to tbe wolves.
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We pa sed an American horse with two bullet- holes in his flank, and one in his head, and much
torn and mangled by the wolves; the fate .of the owner of the poor steed is still a mystery.
Called this camp Camp Dismal.
ThuTsda.y, August 18.-Thermometer, 42°.2; barometer, 28.005. Marched ten miles in an
easterly direction, and encamped in good grass. The route has been through a dense forest, either
burning or just burned, the ground being very hot for the animals' feet.
Friday, August 19.-Thermometer, 47°.5; barometer, 28.2. We marchPd to Thompson's
prairie, a fine patch of high meadow land hemmed in by mountains. It is situated on Clark's
fork of the Columbia, and covered with excellent grass. This is a favorite camping ground of
the Indians on their hunting expeditions to the plains of the Missouri, and is occasionally visited
by the Bhckfeet, from the east side of the Rocky mountains, on their marauding expeditions to
steal horses from the Fhthcads, Pend d'Oreilles, and Spokanes.
The Hudson's Bay Company had formerly a trading-post here, but it has sjnce been abandoned.
The whole region is abandoned by the Indians and the few whites who have had trading-posts
here, from fear of the Blackteet. These renowned and formidable freebooters keep this whole
region in terror d tuing the summer season, as they come annually to steal horses and kill whomsoever they meet. The Flatheads and Nez Perces, in return, hunt the Blackfeet buffalo, and take
life for life, with interest if possible. Thus a perpetual warfare is carried on between them.
We passed over a very fine region-high pine forest, with grass of the very best quality growing among the trees. From the top of a high mountain which we crossed we had a splendid view
of the river, with its white banks of limestone winding among the trees. The whole country
as far as the eye could reach was a dense forest.
Two more horses gave out to-day, dying from the effect of the previous day's labor without
food. We had to take the greatest precaution to guard against fire; and not withstanding our care,
last night a quantity of provisions, saddles, &c., were burned. The grass and other undergrowth
is so dry at this season of the year, that a spark is sufficient to set all on fire.
Saturday, August 20.-Remained in camp to give the animals rest. They are in a sad condition; their feet worn to the quick upon the stones, and backs very much injured by the packsaddles. Last night we had a heavy rain-the first since leaving the Dalles.
Sunday, August 21.-Everything was wet last night, and our condition in camp was so uncomfortabl that we started at an early hour. Crossed Thompson's river about a mile from camp, and
marched southeast twenty miles to Horse Plains, a favorite camping ground of the Blackfeet
Crossed the "Bad Rock," so called by the trappers; it is a compound of a mass of sharp, flinty
stones-the termination of a high mountain which rises almost perpendicularly fi:om the bed of the
river to a great height. The feet of our animals were much injured in cro.ssing it. Two packhorses tumbled over the precipice and rolled down fifty yards into the river: one, rolling sideways, was but slightly injured; the other, going heels-over-head, was terribly cut and bruised.
The men were about to put an end to his sufferings, but as he showed signs of life it was decided to
give him a chance. Both followed on afLer the train, and will soon be able to resume their packs.
Monday, August 22.-Thermometer at sunrise, 37°.8; barometer, 28.115. Marched fifteen
miles to Kammas prairie, over a very rough road, through an open pine forest. Discovered ]n
the sand many tracks of Blackfeet. Antoine, the guide, says there are large numbers of them
about, watching an opportunity to steal horses. The Indians come here to dig kammas, which
is nn importe~ nt article of food among them.
The Blacl feet send war parties here to steal horses, and kill any whom they can take by
surpr.i e. As they are undoubt dly on our path, we keep strict watch hy night. Lieutenants
Arnold, Macfeely, and myself, alternate every two hours in keeping guard; not in the style of
civilized strategy, but according to the aboriginal mode-hiding in a bush near the camp,
ready to give a leaden challenge to any rash marauder who shall approach too near the horses.
The Indians, seeing our vigilance, will probably let us pass unmolested.
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I found two tray horse belonging to the Pend d'Oreilles. As they were much diseased with
the glanders, 1 had them killed to prevent contagion. A French voyageur pf our party begged
hard for their lives, alleging that the killing of them would Lring down the vengeance of the
whole tribe upon us.
Tuesday, August 23.-Marched twelve miles to the river-Clark's fork of the Columbia. All
hands are busily eng;:~ged in constructing a raft to take across the baggage. The forest resounds
with the unwonted sound of the axe. We shall have some trouble in crossing, as the river is
deep and the current rapid.
Wednesday, A ·ugust 24.-We were occupied all day in completing the raft and crossing the
baggage. The timber used in the construction of the raft is so heavy that it almost sinks in the
water by its own weight: Navigation with such an unwieldy · craft was exceedingly difficult.
The party were at work in the water untillO o'clock at n~ght, and had passed over but about
half of the loads. After this, a line of sentinels was posted to guard against the Blackfeet, who are
supposed to be prowling around us for an opportunity to plunder.
Thursday, August 25.-Roused all hands at an early hour and completed crossing the bagg~ge
with our heavy and water-soaked raft; it was a tedious and severely-laborious operation. However, we succeeded in getting everything over in safety. 1\Iarched five miles and encamped in
a beautiful meadow on Clark's fork, the men very much exhausted with the labor of rafting;
many a silent vow was made not to serve Uncle Sam again. The soldiers may well complain;
seven dollars a month is poor compensation for such hardships.
ln the course of the night an alarm was made by one of the sentinels, who supposed that he
saw an lndian . It was probably a bear, that had, by accident, strolled into the camp.
]?riday, August 26.-To-day we moved our camp twenty-five miles to the southeast, and
encamped on a small creek, a tributary of the Columbia. Our route was along the Flathead
river, through a fine, open country, with an abundance of fine timber upon the hills back from
the river. I found a great quantity of wild fruit, particularly excellent plums, nearly as good
as those cultivated in the States.
:F'or the last P.ight miles of the march we foJJowed up the valley of Jacko river, a beautiful
mountain stream, full of fine trout, and capable of supplying .water-power enough to propel all the
cotton-mills of Lowell.
Near our camp is a place called" Course de Femme" by the trappers; of which tradition is, that
a \.vhite man many years ago lived here who used to make the squaws run foot-races fi)r his
amusement. Hence the name. I do not vouch for the truth of the tradition .
. Saturday, August 27 .-Arrived at "Hell Gate Run" after a march of twenty-eight miles.
This is said, by t:be Indians, to be the best and almost only entrance to the pass through the
Rocky mountains north of Pierre's Hole. A wild stream comes through the mountains at this
point, called the Hell Gate river. It is not navigable, but would furnish excellent water-power.
Up the valley of this beautiful river is the mountain pass through which the Pend d'Oreilles,
Nez Perces, Flatheads, and other tribes west of the mountains, go to hunt on the plains of the
Missouri. The western Indians take their families and property with them on those excursions,
but the Blackfeet come west only on war parties, and therefore none but young men come.
Sunday, August 28.-After a march of twenty-eight miles we arrived at St. Mary's village.
:Much to my dis:1ppointment, Governor tevens's party has not yet been heard from.
I bad int nded to place the provisions in depot h re in charge of Lieutenant Arnold, and with
Lieutenant I fe ly cross the mountains to Fort B nton; but in consequ nee of the lateness of
tb e n an the gr at los
sustained in tran porting provisions, I find it necessary to send
·k v ry man wb can be spared from the expedition in ord r to save, for Governor Stevens's
P rty a manvr · ub i t n
L res a possible.
Ac ordin,.,.
to all our iuformation Fort Benton is
0
'
s ill at ' 1 nrr di tan
astwar .
I

lH ul

lCJ

my wn fl ·ling , and

t

the scrvi ·es of a gallant officer, if I omitted
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to state that Lieutenant M a.cfeely, although anxious to cross the mountains, yet, with a generous
devotion to the interests of the survey, consented to take the charge of the return party by a
new rQute, taking such animals as could best be spared. and a much less quantity of provisions
than prudence would dictate, in order to take as little as possible from the depot at St. 1\'Iary's
village.
St. Mary's or Flathead village is situated near the western base of the Rocky mountains, on
the St. Mary's fork of the Bitter Root river. It was laid out by the Jesuit missionaries, and completed by its present occupant, Mr. Owen, who had recently abandoned it from fear of the Blackfeet. The FLttheads have a considerable village of log-cabins around Fort Owen, and own a
large number of cattle. They are now absent on a hunt across the mountains.
St. Mary's is at present deserted by the priests, to whom the Indians are indebted for much of
their knowledge, and many of the comforts of civilized life which they enjoy. I saw a considerable quantity of wheat, just harvested. They have also eggs, milk, potatoes, &c., articles formerly
unknown to the western savage.
September 2.-All hands have been occupied, since our arrival at St. l\Iary's, in making preparations for a finaJ division of forces, taking an account of stock, and dividing the provisions, animals,
&c., according to our respective wants.
Lieut. Arnold will remain here, in charge of the depot of provisions and animals, &c., with 1-"'r.
Arnold, his assistant, and f0ur men. He will complete his observations for latitude and longitude.
Lieut. Macfe€ly, with two men and seventeen packers, will take twenty-three days' provisions,
and return to Fort Vancouver by the Nez Perces trail-a shorter but more mountainous route
than that which we came over.
·
I shall take Mr. Hoyt, my assistant, Antoine Plante, the guide, and sixteen men, and go by
the way of the Blackfoot ·Pass to Fort Benton. I would take a less number of men with me, but
Antoine, entertaining his old dread of the Blackfeet, refused to accompany me wit-h fewer men.
He is an old mountaineer, and his services are invaluable.
We obtained an abundance of excellent beef from 1\'fr. Owen, the owner of the fort.
After providing for Lieut. Macfeety's party and my own, I have something over two thousand rations to leave in depot for Governor Stevens's party. These I have turned over to
Lieutenant Arnold, together with sixty-five disabled horses, and a quantity of ammunition and
quartermaster property.
The companions of our long and weary march, from whom we separated at this place, gave us
three hearty cheers as we parted from them-an earnest of our success. They would willingly
have gone on with us, but the scarcity of provisions would not permit it.
Vve marched twenty-five miles, and encamped in a fine meadow within five miles of Hell
Gate. Discovered the first bear we had seen, but did not succeed in capturing him.
September 3.-Barometer at sunrise 27.68; thermometer broken. We passed through the Hell
Gate along the banks of the Blackfoot river. I think it decidedly a misnomer to call this beautiful r aion by so unholy a name. The sun does not shine on a better spot of earth.
I find that my previous ideas of the Rocky mountain range were, so far as this section is concerned, entirely erroneous. Instead of a vast pile of rock and mountains, almost impassable,
I found a fine country, well watered by streams of clear cold water, and interspersed with
meadows covered with the most luxuriant grass.
September 4.- We crossed to-day the highest mountain in our route. It is one of the Rocky
mountain range, and I think may be avoided in the construction of a railroad. It was raining
heavily when we cro~sed it. It is covered to its summit with a heavy growth of timber. Saw
some fine c::pecimens of grnnite, and also quarries of white and variegated marble.
Aft r eros ing the mountain we came to a fertile prairie, which we crossed, and passed through
t n miles of excellent timber, and camped in Kammas swamp, twenty-five miles f!·om our last
night's camp. This swamp is resorted to by the Indians to gather kammas. Guide Antoine
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r OO'ni~ d it as the spot wh re, in form r years, he usecl to hunt beaver, before the Blackfeet
came
near getting hi~ scl:llp. 'fhough it is eight years since he was here, be knows every
hill and str am, and guides our little band through this unbroken wilderness, without a trail, as
true and unwavering as the needle to the pole.
Septembc'J' 5.-Marched twenty-five miles due west, along the banks of the Blackfoot Fork river,
through a magnificent country, fitted to support a numerous population of civilized men. Its
bracing air, and grand mountain scenery, will give inspiration and energy to the future inhabitants of this mountain region.
Our cnmp is in "Day ·M eadow." The grass is excellent, but game scarce: the Indians have
probably driv en it away. Tbe Indians resort here in the summer to hunt.
S eptember 6.-We marched thitty miles, and are now encamped on the last dividing ridge of
the mountains. Antoine says that we shr1ll see to ·morrow the long-looked-fi)r plains of the Missouri. We passed through a region of the same fine character as that of yesterday, Lut with
more timber, and more game. I saw numerous large, fine-looking elk, which would have made
a welcome addition to our slender stock of provisions; but we did not succeed in taking any.
We are now near the headwaters of the Blackfoot fork, a branch of the Hell Gate river, full
of mountain trout. The grass and timber are as good as can be found anywhere. It is contrary
to all my preconceived ideas of the Rocky mountains, to find such a country in their very heart.
Saw to the northeast some high snow-capped mountains.
September 7 .-Crossed the last dividing ridge of the mountains, and are encamped on a small
creek upon the eastern side, one of the head branches of the Missouri. The ridge which divides
the waters flowing into the Atlantic from those flowing into the Pacific, at the place where we
crossed, is b11t a high hill, and it is not more than a mile in a straight line between the sources
of the Columbia and the Mi souri. Nature seems to have intended it for one of the great highways across the continent. W stoopPd and took a parting glass of the clear, pure water of the
Columbia, and in a few moments pledged the toast from the stream whose waters flow to mingle
with the Gulf of :Mexico. The view from the summit of the pass is grand and beautiful; the
Atlantic and Pacific slopes of the mountains spreading out on either side, and embracing on
this hill of union, as well as separation.
The mountaius, at this point, offer no obstacle to the construction of a railroad from this place
to the Flathead village. Whh the exception of one mountain, easily to be avoided, a finer region
through which to build a road can nowhere be found. The vast amount of timber and stone,
granite and marble, will furnish an inexhaustible resour<;e of materials :fi)r its construction.
One of the men to-day killed the first deer that has been killed by our party. We balled and
made a feast, roasting large piles before the fire. We ate with the keen appetites which the pure
mountain air gives.
The day has been cold, with slight rain. We found little game beyond the mountains;
and any expedition that should d pend upon it for food would be apt to go hungry.
Tbe barometer gave for the highest point of the dividing ridge an altitude of 4,674 feet above
Fort Vancouver.
8czJtembcr 8.-The day has been cold and rainy. The tops of the high mountains in our
viC'inity are white with last night' snow, warning us of the coming winter.
\V were unexpectedly and mo t agreeably surpri ed by the arrival, at about 9 a. m., of Lieutenant Grov r, 4th artill ry, with a party of nine men, on their way to St. :Mary's village. We
gnv th m a hearty w lcome. Lieut nant ro er brincr new~ of the arrival of Governor Stevens
at For~
nton. 1 he m eting wa a plea ant one fo; all parties. We felt that the plan of our
P rutton.·. had b "D uc ...Jul, and the bj ct f the expedition accomplished; as a p rty from
tl· nttc .. and n fr m the acific-ca h in earch of the other-had met, by appointment,
h
Dfter r<Jv r:-mO' h U ~and . CJf mil
f unkno.,: n c untry, at the foot of the great dividing ridge
b tw ·en the
\ · pa · d tbe d' y in camp, co] brating the reunion.
1
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September 9.-March d twenty-five miles, and encamped in a meadow of good grass, but without water. Lieutenant Grover and party ret11rn with me to Fort Benton.
Septembtr 10.-Marched twenty-five miles, and encamped on the banks of a bke, where we.
found plenty of water and grass; but for the first time since leaving the mouth of the Columbia
we were destitute of wood. Buffalo-chips enough to cook our food were collected.
September 11.-Marched twenty-five miles, and encamped on Teton river, six miles from Fort
Benton. Passed the Falls of the Missouri at a distance, but near enough to see the spray rising
from. them. We misseu the route once, and for the firs--r time in all our long march, and came
too ncar the river, and thus became entangled in a labyrinth of ravines and deep hollows, ami
lost ni11e miles of distance. I was, however, repaid for the deviation by the pleasure of meeting
Dr. Evans, the eminent geologist, and his party, on their way to visit the Falls of the Missouri.
September 12.-I arrived at Fort Benton, and found that Governor Stevens had gone to
Cypress mountain to hold a council with the Blackfeet Indians. Lieutenant Donelson commands
the main body during his absence.
I was detained at Fort Benton until September 22d, making preparation for a voyage down the
Missouri, which, in pursuance of instructions, I commenced on that day. I was ordered to
examine as carefully as possible the regimen of the river, with reference to the possibility of
bringing a steamboat as far as Fort Benton. I was not required to make a detailed map, that
having already been done by the surveys of Lieutenants Grover and Donelson.
A continuation of my journal from this point to St. Louis wiH give the results of my observations, confirming the views you entertain as to the navigability of the river.
September 22.-We started at daylight on the keel-boat Blackfoot. The party consists of Mr.
Culbertson, Indian agent, and wife; Mr. D. S. Hoyt; Mr. W. M. Graham; tour quartermaster's
· employes; seventeen dragoons of company D, 1st dragoons; some discharged employes from the
expedition ; and .l.Yir. Tevis, of St. Louis, passenger. The Blackfoot was built by the Americnn
Fur Company at this place, and draws, when loaded, about eighteen inches of water. With
two reliefs of ten mrn each, I hope to be able to paddle to St. Louis in thirty-five days.
Governor Stevens starts this morning for Olympia, Lieut. Donelson having left with the main
party a few days before; Lieut. Grover al~o lefL for Fort Union at the same time, charged with
the duty of making a careful survey of the river to that point. It was a grand breaking up of the
largest party of white men ever congregated in this fur-off wilderness. The salute from the fort
WClS returned, with interest, by the little cannon on board the Blackfoot.
The natives listened,
in silent wonder, to the P-clio and re-echo of the white man's thunder, and wondered what was
its meaning.
The river is said to be unusually low at this time, so that any results now obtained may be
relied on as true at all seasons of the year. There has been no plnce to-day where a steamer
drawing two feet cannot puss. Wood is rather scarce, but enough can be procured to run a
steamer for a long time to come. We made about eighty miles.
September 23.-We were detained for several hours to-day by the wind. The channel is so
crooked that, in a winJy day, our unwieldy boat cannot be navigated. I saw numerous mountain sheep and antelopes along the banks of the river, within gun-shot of the boat.
September 24.-We passed through the "Mauvaises Terres," one of the most desolate n=~gions
in the world, entirely cut up with deep gulleys and ravines, almost impassable, and destitute of
vegetation. It is rich in fossils. Dr. Evans has spent much of his time in investigating this
region, and an amount of valuable information will doubtless result from his labors.
September 25.-Detained to-day by head winds, so that we made but litt]e progress.
We anchored at night within a few miles of Muscle Shell river; saw a great number of deer,
elk, and bears along the banks. The timber on the river is excellent, the soil good, anu very
few ob tructions to navigation by light-draught steamers.
We met a boat belonging to the Fur Company, loaded with merchandise for the Indian trade,
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an t \ved up thi~ rnpid stream by eighteen French voyagers-a most laborious work. They bud
b n thirty-two da in coming from the mouth of the Yellowstone. At this rate· of travel they
will not reach Fort Benton before wintl~r. These men are a hardy race, able to endure an
immense amount of fatigue and exposure, yet always cheerful, and, with a hunter in attendance
to supply them with buffalo meat, content to toil on uncomplainingly. I believe it will not be long
before this uncouth anc.l laborious mode of navigating this magnificent river over to the Falls
will be superseded by the all-conquering force of steam.
September 26.-A rainy night and morning. We made a fine sail down the river, and saw a
great deal of game-buffalo, bear, elk, and black-tailed deer. We killed a fine specimen of the
latter, and found its meat excellent. I think that no portion of the world can boast of a greater
profusion of game. We see constantly large numbers of the above-mentioned species swimming
the river in advance of the boat, and evidently very little concerned at our approach. A large
grizzly bear swam across near the boat. A broadside of twenty Mississippi rifles was fired at
him, but he passed on apparently unhurt. He looked a little astonished at the sound of the rifle,
but shook his shaggy main and galloped to the woods.
October 2.- We arrived at Fort Union, near the mouth of the Yellowstone, about 9 o'clock this
evening, without having met with any trouble from low water or Indians, having travelled from
Fort Benton, seven hundred and fifty miles by the river, in eleven days. For the last few days
we have seen innumerable herds of buffalo-co-ws, in many places extending in every direction as
far as the eye could reach. They are very fat at this season, and I would consider their flesh
preferable to beef.
We were visited by a party of Assiniboins. They are very rich this year, on account of the
abundance of buffalo, and offered to bring us a large supply of dried meat if we could wait till
they could send for it. As progress is of more importance than anything else, we were obliged to
decline their hospitality.
October _5.-After spending one day at Fort Union in making preparations, we proceeded on our
voyage d·own the river. Our progress is but slow, the innumerable snags and sand-bars in the
channel making the navigation almost impossible in the night; and by day, the wind frequently
impedes our advance by rendering the Blackfoot completely unmanageable.
The buffalo-cows have all gone to the north. We occasionally see a few bulls, but they are
lean at this season of the year, anJ their flesh not at all palatable. The male and female do not
range together at this season.
I think Fort Union is the finest place on the Missouri for a military post-in the heart of the
Indian country, surrounded with a fertile soil and the finest hunting range, and of easy access by
the Missouri for eight months in the year. Few positions in the Indian territory can be occupied
so advantageously and with Jess expense to the government.
October 8.-For the last three Jays we have continued our slow progress down the river, contending with fogs, head winds and sand-bars, through a fine region, full of game, and occasionally speaking a hunting party of Gros Ventres out after buffalo. But to-day has been a day
of accidents. We ]anded on a sand-bar just after starting, and bad scarcely got under way
again when the wind commenced blowing a perfect gale, and compelled us to lie by until sunset, when the wind lulled and we started down the river. We had gone but a short distance
when the boat ran upon three snags lying close together; two of them sticking about ~ix feet out
of tbe water, and eight feet apart, and the other midway between them, about eighteen inches in
diameter, its blunt nd ju t above the surface f rhe water, and all pointing up-stream. One
f the snags pas ed directly over our bows, breaking three of our oars; and assisting, with our
wh 1 w i .1ht, t
rc down upon the mi dle snag, which was threat ning every moment to
r nk thr u h th bott m of our weak craft, \ e w rk d until 10 p. m., endeavoring to get off,
h r w are jn the middl of th fiss. uri, with fifteen feet of swift-running
~ ater fi>r
undr d ynrds n
c:h . ide f us, the bow of our boat resting on a
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firmly-fixed snag, which threatens every moment to sink us. I established a strict guard over
the dangerou spot, with intentions to rouse all hands if the snag should break through in the
night.
October 9.-All hands roused at daylight; the boat still above water, but in a very bad situation. We constructed. a raft to transport everything ashore in case the boat should be lost, but
still per ev red to keep the Blackfoot afloat, as a walk from here to St. Louis would be anything
but pleasant. Some Gros Ventres came to offer their assistance; but little could they do to help
us, as they had no canoes to come aboard in, and we had no materials to construct a raft to
bring th m, but only to manufacture a rough raft on which to save ourselves in case the boat went
down. The snag is directly under the centre of our boat, and acts as a pivot as we swing
the stern backward and forward in our efforts to get her off. At length we happily succeeded
iu bracing up the bottom of the boat and lifting it off the snag.
Arrived at Fort Berthold about sunset. We received many visits from the Gros Ventres,
and gave them a few presents. The Gros V entres have a large village of mud houses-very unsightly outside, but within warm and comfortable.
These Indians are fine specimens of the red man. They are industrious, and raise even
enough to supply many of their neighbors with bread. They are well disposed towards the
whites. The American Fur Company have a trading-post here. These Indians, in common
with some other tribes, have a peculiar method of disposing of the bodies of their dead. They
are placed upon a scaffold six or eight feet above the ground, enveloped in all the blankets, robes,
&c., which belonged to them when alive, with a supply of food, arrows, moccasins, &c., for the
use of the deceased in the happy hunting-grounds. The last re.sting-place of the Indian is as
sacred to his friends as the w bite man's tomb, and whoever should disturb it in any way would
expose himselfto an Indian's vengeance.
October 10.-I visited some of the · lodges of the Gros Ventres, and found them exceedingly
comfortable and capable of accommodating comfortably a hundred persons. One part of the
lodge is appropriated to their horses, dogs, cattle, and chickens, and another to their own
sleeping apartments. They all seemed to live sociably and comfortably together during the
long cold winters of this cold latitude. The lodges are built entirely py women, who, in fact,
do all the domestic work. The men scorn to labor at all; and were they to descend. to so undignified and womanly employment, none would have so great a contempt for them as the
women themselves. Next to taking the scalp of an enemy, the highest glory of a northwestern
Indian is to be an adroit horse-stealer. A brave, or young man, ambitious to win a standing
in his tribe, will run any risk to steal a horse from any one, and frequently loses his life in the
attempt. We left Fort Berthold early; but, before we had advanced far, were driven ashore by
a strong wind, which continued throughout the day. The smoke from the burning prairies is so
dense as almost to hide the sun. The fires, burning in every direction, present at night a beauti...
ful and magnificent, though terrible appearance.
October 11.-Arrived at Fort Clark, or Aricaree's village. It is situated on the top of a very
high bluff on the bank of the river. AU boats, passing up or down, are obliged to pass directly
beneath this bluff; so that the Indians could easily sink any boat undertaking to pas~ against
their will.
The Rees are not friendly to the whites, and are kept from open hostilities only by fear. They
are a large tribe, and on the fertile meadows they occupy, raise a great amount of corn and
pumpkins, which they exchange with the Crows and Dacotahs for dried buffalo meat and robes.
They exported five thousand bushels of excellent corn this year. The work is done by the
women. Twenty-five hundred Dacotahs have just been here to trade. After buying everything for sale and stealing all they could, they left for the buffalo country, taking care to set the
prairies on fire, in order to prevent the buffalo from visiting the Rees country-an act of dastardly malignity, as it deprives the Aricarees of the means of support for their horses and cattle.
34/
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A few miles above Fort Clark is the :Mandan village. The Mandans are the finest Indians in
America. They number about two hundred now, the tribe having been reduced a few· years
ago to eighteen souls by the smallpox. Scarcely one who was attacked recovered; and such
was their desperation, that often when one was satisfied that the disease was upon him, he would
throw himself into the river from the high bluff on which the village stands, in order to escape
the agonies of that dreadful and loathsome disease.
We passed the mouth of Knife river: on the plain above was fought, in the autumn of 1837,
between the Assiniboins anu Gros Ventres, one of the most bloody battles in the annals of Indian warfare. The Assiniboins, numbering four or five hundred, led by "The Left-Handed,"
the greatest chief they ever had, attacked the Gros Ventres, and, after a long and desperate battle, were defeated, leaving seventy-five of their best warriors dead upon the field. Some of those
who escaped came to Fort Union, at the ·mouth of the Yellowstone. Mr. Culbertson describes
them as terribly cut up and mangled. The Gros Ventres suffered but slightly in comparison
with their enemies.
Octobr;r 12.-Left the Ree village at an early hour, and continued the voyage till noon, when we
were compelled by the wind to lie by till evening. The country is on fire in every direction,
and the dense smoke with which the atmosphere is filled produces a very injurious effect upon
·
the eyes.
October 13.-Fortuuately there was no wind to-day, and we made a fine run down the river,
passing three encampments of Da<.:otahs. At the first, a very large one, several hundred warriors
were collected on both sides of the river, completely commanding the passage. As we approached, the chief hailed us and ordered us to land. Around him stood a hundred grim warriors with guns, and bows and arrows, ready to enforce his orders. Disobedience would have
brought down a shower of destructive missiles. There was no questioning the mandate of the
royal savage. Discretion here was manifestly the better part of valor; so, pride yielded to prudence, and the Blackfoot was brought to shore.
The Indians were somewhat saucy and peremptory, as if presuming upon our weakness, but
offered no jnsult; only demanding a supply of tobacco. I told the chief that we had not come
from a tobacco country, but had crossed the Rocky mountains, and seen thousands of Indians, all
of whom expected something, but that I would divide my little remaining stock with them. As
they seemed bent Oil mischief, I thought it best to end the interview. As the boat left the shore,
an arrow was discharged at the pilot from behind a c1ump of bushes. It fell short of its aim, and
penetrated deeply the timber of the boat. The fellow who fired it being concealed, prevented
the rifles of my men from reaching him. This was probably fortunate, as, had we killed the
assassin, it would have undoubtedly brought a useless conflict, perhaps fatal to us, and, at any
rate, exposed us to perpetual annoyance from this powerful tribe in our further course down the
river. A fine old Indian, seeing the serious turn things seemed to be taking, came running
down to the river, swam out to the boat, and wanted to accompany us through the Dacotah
country, in order to tell hi people that they must offer no impediment to our voyage. He expressed a great deal of indignation against the Indian who had shot his arrow at us ; said be
had a "bad heart," and would not e uph ld by the brave of the tribe. Our volunteer friend
was faithful to his profe" ion , a , at the uext encampment we encountered, we were treated
with perfect civility by the tribe.
oon after . . un"et we reached the main encampment, situated
on tb l ft bank of the river upon a commanding bluff, one hundred feet high. The sides and
top of the bill were cov r d with Indian , to the number of three hundred warriors. As we
r ·h d the landinrr our friendly chi f told tb m w bat had happened above; that we were in
mu ·h h rry t get n our a T; I bad only st pp d there to give them a little tobacco. They
li
in ...il n · · t the 1 ·hi f~ an 1 ~ uffered us to proceed without molestation or insult.
'l'h
iou · hold h "hi - man pow r in a good deal of contempt, and are sadly in need of
Y k p on < 11 ni h in ord r to g t ut f th way of th ;-e dan erous fellow . For-
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tunately, it was a lear, still, moonlight night, and before morning we were at a long distance
fi·om them.
October 14.-Arrived about 12 o'clock at a small trading encampment of the American Fur
Company. Found a large body of Sioux here, who were tolerably civil, and invited us to stay
a day or two, to attend a dog-feast. We felt no particular desire to cultivate an intimacy with
p ople so inanspiciously commenced, and I declined their hospitality. We gave them a few
pre ents, and baJe them good-bye for the present. We took on board an old Indian who is going
down to Fort Pierre with us to see the Indian agent.
October 18.-We reached Fort Pierre about 12 o'clock m. During the last four days we have
had many detentions from high winds and sand-bars. The river is so low, and the channel so
crooked, that it is impossible to get along without running high and dry upon the sand-bars. The
men have worked with praiseworthy energy, standing in the water at a temperature of 40° until
they were completely chilled. Two days before our arrival at this place, the main body of the
Yankton Sioux, in number some twenty-five hundred, had left for the buffalo country. They
have been here to receive their presents from the government. Two more bands are expected
in a few days.
October 20.-We made but little progress on account of the wind. About .dark met a boat,
loaded with potatoes and other vegetables, belonging to the American Fur Company. They
were raised on an island a few miles below. We obtained a sufficient supply for the remainder
of the voyage.
October 21.- The high wind continuing, we made but little progress. Passed Fort Pierre
island-a fine, fertile spot in the .Missouri, containing several hundred acres of excellent land.
The American Fur Company raise all their corn and vegetables here. When this country is
settled this island will be very valuable.
October 23.-For the last two days we have m:;tde but little progress, as the wind has been
blowing a perfect gale. To-day has been calm, and we have made a fine run down the river.
The banks this morning were frozen quite hard, and some ice was formed at the edge of the
water, indicating that the navigation would soon be closed for this year. We were continually
running upon sand-banks, and all hands were obliged to go into the water to lift the boat off;
anything but a luxurious bath, in this frigid temperature. Passed through the Great Bend of the
J.Hissouri, and encamped at night near the. mouth of the ·w hite Earth river. The night is cold and
windy, and clouds around the setting sun indicate snow for to-morrow.
October 25.-We have made but one full day's run since leaving Fort Pierre, having been
wind-bound most of the time. To-day the wind has abated somewhat, and we made out to
reach Cedar island, after working at the oars steadily for twelve hours. The island was formerly
occupied by the Mormons, but the Indians proving troublesome, they were obliged to abandon it.
The water is uncommonly low, with very little current, and our progress is consequently very
slow. Passed several hot sulphur springs twe~ty-five miles above this place. Their water is
clear, and evidently strongly impregnated with the mineral. Saw wild turkeys for the first time.
They are seldom seen above this point, and have never, I believe, been found beyond the Rocky
mountains.
October 60.-For the last few days we have had fine weather, and made a long distance down
the river. We have passed Floyd's bluff, so called in commemoration of Sergeant Floyd, one of
the men belonging to Lewis and Clark's expedition, which crossed the mountains in 1804, who
was killed here. We fired a salute in honor of the brave sergeant who, forty~nine years before,
was of the party that had started to explore the route we had just traversed.
The region through which we passed appears to be as favorable for agriculture as any in the
United States. I saw to-day, at a cabin where we stopped, some of the best specimens of grajn
and vegetables I have yet seen.
W c arc encamped within sight of "Blackbird's Hill," so called from u famou: Indiau c ieJ;
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who, at hi own request, was buried on horseback on the top of it, in a commanding position,
that h might see the white men as they came up the river. It is not an unfrequent custom
among some of the northwestern tribes to bury a warrior with his favo~ite horses, whic~ a~e
killed for that purpo e. It is not a rare exhibition of filial affection and faith for a son to kill his
best horses-almost the only wealth an Indian has-and put their bodies in the grave of his dead
father, in order that he may be equipped for hunting buffalo in the happy hunting grounds.
I saw immense flocks of geese, swans, and brants on the wing for the south in their autumnal
migration.
The prairies are burning in every direction, and the smoke is almost stifling. J.i'rom this point
to Fort Leavenworth the country is so well known that a further description is unnecessary in
this report. The Indians are friendly, and acquainted with the whites, and the river well
adapted to steamboat navigation.
On the 8th of November, when a few miles below St. Joseph, Missouri, we were gratified by
the sight of the, steamer Honduras; she passed up the river in the face of a high wind, which
had blown the Blackfoot high and dry upon a sand-bar. On the 9th we transferred our persons
and property to the steamer, took the Blackfoot in tow, and started for St. Louis. The change
was agreeable to us all, after having been confined for nearly fifty days in a small keel-boat, and
weather-bound sometimes for days together.
The soldiers of the dragoon escort deserve great credit for the cheerfulness with which they
endured the hardships, ordinary and extraordinary, of the long navigation from Fort Benton.
Though frequently .obliged, when the boat was aground or missed the channel, to work in the
water, often when the thermometer was below the freezing point, and ice upon the shores of the
river, they did not shrink nor murmur, and are entitled to this expression of cordial approbation.
I turned over the keel-boat to the quartermaster at Fort Leavenworth; left the soldiers and
discharged employes at St. Louis; and, in company with Mr. W. M. Graham and Sergeant
Collins, arrived in Washington on the 21st of November.
From as careful a survey of the country through which I passed as the limited means at
my disposal, and the rapid rate at which [ travelled, would admit, I give as the result of my
observations:
First. That, from the mouth of Wallah-Wallah river to Fort Benton, no insurmountable
obstacle to the construction of a railroad exists, and that the Blackfoot or Cadotte's Pass is much
the lowest pass through the Rocky mountains that has yet been discovered, and eminently fitted
by nature for the line of railroad.
Second. That the region is well watered, rich in agricultural and mineral resources, and
abounding in fine timber and all other materials necessary for the construction of a railroad. It
is destined, and at no very distant period, to be occupied by a civilized and energetic population,
capable of making roads for themselves, independently of those which are to form the great
lines of communication between the eastern and western oceans.
Third. That, in a military point of view, it is of the highest importance that treaties should be
entered into with all the wild tribes of Indians who inhabit the Northwest, not included in
ex1stmg treaties. It is important that they should be made to realize the power and strength of
the United States government, and look to it for protection and justice, instead of looking to
nited tates officials as intruders, and wning, as many do, England as their natural guardian.
In cas of difficulty between the two countries, the powerful tribes might be made the instrum nts f incalculable injury to ur frontier settlements. It ought, therefore, to be made obviously
tb ir inter t t be on go d terms with the United tates. Any hostile feelings they may enter~ai . to\ . r u h ul
conciliated y a policy uniformly and unequivocally characterized by
JU t1
t rb ·· r nc , 'tnd r n "ro ity.
h • li uri riv r ffi r the m ans of asy communication with them. It is navigable to the
fall
r near h
h re the most re te tribes can be collected.
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Many of the tribes are now deadly enemies, but have promised to stop fighting until next
summer, and then to meet in council to hear the "white man's talk," and, if possible, to establish
a lasting peacP- with them, and with each other. By sP.nding up a steamer, annually, with
supplies of articles, useful or desirable for the Indians, they will soon understand the advantage
of friendly intercourse with us, and suffer emigrant parties to the west, beyond the mountains, to
pass unmolested and in safety. The importance of the proposed convention of_ tribes at Fort
Benton can hardly be exaggerated. Every principle of justice and po~icy to the Indian, to the
emigrant, and to the United States, requires that some honest arrangement of the relations of the
government and the tribes should be made in good faith. Whether they can ever be reclaimed
from their present wandering life, and fixed in permanent homes, is a problem not yet perhaps
absolutely solved, but upon which · experience has cast some light. Whether they are destined
to pass away before the advance of civilization, with the buffalo that forms their subsistence;
whether contact with the white man shall always work the degradation of the Indian; by a wise,
just, and humane policy on our part, open hostilities between the two races may be prevented,
and thus one formidable obstacle to the success of the object to which our labors the past season
have been directed-the finding of a safe way for emigrants to the farthest west and for the
construction of an inter-oceanic railroad-will be removed.
I am, sir, respectfully, your obedient servant,
RUFUS SAXTON,
Second Lieutenan~ Fourth Artillery.
Hon. IsAAC I. STEVENs,
Governor qf Washington Territory.

18. REPORT OF LIEUTENANT DONELSON AS TO THE RAILROAD PRACTICABILITY OF THE ROUTE
FROM FORT BENTON, BY LEWIS AND CLARK'S AND CADOTTE'S PASSES, BLACKFOOT TRAIL,
THE BITTER ROOT, AND JOCKO LINES, TO CLARK'S FORK, AND THENCE ACROSS THE GREAT
PLAIN OF THE COLUMBIA TO WALLAH-WALLAH; WITH THE REPORTS OF LIEUTENANT R.
ARNOLD, U. S. A., AND MESSRS. F. W. LA~DER AND A. W. TINKHAM, ASSISTANT ENGINEERS.
OLYMPIA, WASHINGTON TERRITORY,
February 23; 1854.
SIR: I have the honor to submit the following report of the survey of a route for a ~ailroad
fi·om Fort Benton, across the Rocky mountains, by way of Cadotte's Pass, to the valley of the
Bitter Root river, and thence, by way of Clark's fork and the Spokane house, to Fort WallahWallah.
The party you had designated for the prosecution of this survey moved from camp, near Fort
Benton, at noon on the 16th of September. Mr. Lander, the engineer for estimates, started on
the 15th, and having joined his party, which was encamped on the Teton, some miles above
where we were, moved forward on the 16th towards Sun river. He was to pursue a course
north of that, to be followed by the main party, and, crossing the mountains by a favorable pass,
to proceed thence to the Flathead village.
The course of a railroad line from Milk to Marias river having been determined ~by Mr. Tinkham, and from the Marias to the Teton by reconnaissance of both .Messrs. Lander and Tinkham,
the above-mentioned disposition of his party enabled Mr. Lander to carry forward a line, to estimate cost, &c., to the :valley of the Bitter Root river. On the 19th Mr. Tinkham left the party
for the purpose of reconnoitring Sun river, as an approach to the mountains. He was to meet
us again on the Dearborn, or at some point not far beyond.
Having passed the ridge which separated the waters of the Atlantic ocean from those of the
Pacific, on the 22d of September, we reached the Flathead village on the 29th. I here received
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in truction from you as to the further continuation of the survey. Mr. Tinkham, who had left
the main party on the 26th for the purpose of examining a route which led to the J ocko river, did
not return until after we left the Flathead vilJage, and was then placed by you on du6es which
separated him from the main party. In continuing the survey, Mr. Lander was directed to follow
the Bitter Root to its junction with Clark's fork, in order to determine its practicability for a railroad. The m~n party passed from the Bitter Root to the J ocko, and following the latter to its
mouth, entered the valle.J of Clark's fork. Mr. Lander rejoined us at Horse Plain. Hence we
pursued the line of Clark's fork to a point twelve mil~s below Lake Pend d'Oreille. Here
Lieutenant Arnold left with a select party for the purpose of connecting the line with Fort Colville and with Captain McClellan's survey, in case he should not have arrived at that point. The
main party crossing to the Spokane river, thence proceeded to a point twelve mlles west, where
we met yourself and Captain McClellan with his party.
Here terminated the operations directed in your instructions to me of the 2d of October. But,
in pursuance of further orders, the party, organized as before, proceeded to W allah-W allah.
We followed an Indian trail, and crossing the Saptin or Lewis's fork of the Columbia, at the
mouth of the Peluse, arrived at Wallah-"\Vallah on the 6th of November.
The results of the survey, which tend to show the capacity of the country for a railroad, must
be briefly stated. From Tatoo rivet to the foot of the dividing ridge are two summit levels to be
attained, and on the route we followed a difficult approach to that ridge, along the sides of the
mountain spur, adjacent to the south fork of the Dearborn. The following are the probable
gradients on this route: From the Teton to the first summit, twenty-one miles of ascent, at the
rate of. twenty-seven feet per mile. Then to the crossing of the Sun river, thirty-one miles,
descending at seventeen feet per mile. To the second summit an ascent of twenty miles, at the
rate of forty-four feet per mile, but this with the supposition that there will be a tunnel of half a
mile in length at that summit. From here to a point on the south fork of the Dearborn would ·
be sixteen miles, with gradients of twenty feet per mile. Then · to the foot of the dividing
ridge, eight miles of h~avy and costly work, and with an ascending gradient of not less than
sixty-five feet per mile. While this route is thus barely practicable with respect to the gradients,
it is exceedingly unfavorable in other respects. A portion of the country between Sun river and
the Dearborn is so very rugg d, that it would be advantageous to make a considerable detour to
cross it, and this detour could not be made after passing the former stream.
From .Mr. Tinkham's report, I would judge that the approach along the route he followed is
far preferable to that which has been considered. And if, as I have estimated, the direct approach
can be made with a gradient of sixty-five feet per mile, the oblique approach will not require one
steeper than sixty feet. In thP- matter of construction, it may be said that Teton, Sun, and Dearborn rivers would furnish sufficient sand and gravel for the road-bed, and would contribute to the
supply of timber, their banks producing a moderate quantity of good cotton-wood. The remainder of the timber would come from the mountains in the vicinity of the pass, where grow
yellow and pitch pine-a good quality. The soil between the Teton and Sun rivers is favorable
for the purpose of a railroad; that between the Sun and Dearborn containing a large proportion
of clay, would be somewhat affected by frost. I noticed but one locality of good building-stone,
and this was a few miles to the east of Beaver creek. In a country where, like this, a variety of
rock is known to exi t, it i rea onable to suppo~e that extensive Jeposits of good building-stone
could e found: one of the e being connected with the line by a branch railway, would provide
for the upply of this material. The point at which I have suppo d the main tunnel should
ommence on the a t rn side, 1 one thousand and fifl n feet below the mountain summit. The
tunnel woul l e four and thr -quarter miles in length, and would issue at a point three and a
half mile fr m thew t ·rn ba e of the dividing ridge. In this connexion, it should be remarked
that the w t r is fiv hun r d and ixty-sev n feet higher than the astern side of the mountain.
'Th 1 c i t f th~ r ad a~t of the mountains wa. n t decid d u on with sufficient detail to
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enable me to speak positively concerning the curves. The deflection from the direct line, connecting the crossing of the Teton with the pass, would be inconsiderable, and by curves, according to my estimate, of from two to six thousand feet radius at the crossings; to avoid the uneven
ground between the Sun and Dearborn rivers, and in the vicinity of the pass, curves adopted to
secure the proper gradients. Without being certain of the point, I think it would be safe to
estimate that the tunnel would have to be cut through a formation of which fifty per cent. is a
rock of clay slate.
Our observations show that the Blackfoot fork, down which we travelled, descends at the
rate of thirty feet per mile. Mak~ng a due allowance for errors, I estimate that the railroad could
descend for the first thirty-six miles with a gradient of forty-five feet per mile, and for the remaining distance, to 'the valley of the Bitter Root, with one qf thirty-five feet per mile. In the last ten
miles of the thirty-six, four sharp curves would be necessary ; but the location could be so made
that neither would require to have a less radius than two thousand feet. At our camp of the 24th
and 25th of September the valley of the Blackfoot fork becomes enlarged, the mountain spurs
receding off either side to a distance of six or seven miles from the stream; the intermediate space
has a gentle slope connecting the bases of the mountains with the stream. Mr. Tinkham reports
that this valley could be favorably connected with the summit between it and the tributaries of
the Flathead river. I think that further examinations might establish a very good connexion by
this route with the valley of Clark's fork. For a line down the Blackfoot fork, there would occur
two curves of the minimum radius before reaching the valley of the Bitter Root. The last
twenty miles are through a defile, where there would be about twenty-five per cent. of rockcutting; the rock being a kind of limestone, which appeared to disintegrate rapidly by exposure
to th~ weather.
In the event of Mr. Lander's report being adverse to the practicability of the line of the Bitter
Root river, it seems to me that, with our present knowledge, the following is the best plan for
making the descent into the valley of Clark's fork of the Columbia: Leave Hell Gate river at
the mouth of the Blackfoot fork, and pursuing the hill-sides and the plateau which intervene,
attain the summit of the first hill occurring between the Bitter Root and the J ocko. This, as our
observations indicate, could be accomplished with a gradient of thirty-five feet per mile: to allow
for errors, I estimate it at forty feet per mile. Having attained the summit, strike a tributary of
the J ocko, which is adjacent to the present trail, and descend along its banks and those ·of the
Jocko to the valley of the Flathead, and so to that of Clark's fork; which name I here propose to
apply to the stream below the junction of the . Bitter Root. The descent to the valley of the
Jacko could be made with a gradient of forty feet; this grade is assumed at fifty feet. Hence,
to the junction of the Bitter Root with the Flathead, it would be one of twenty feet. Another
plan for passing from the Blackfoot to Clark's fork has been already alluded to. It is that which
is referred to by Mr. Tinkham. If it should prove to be as favorable throughout as is supposed,
it would be by far the preferable plan.
The means of our observations indicate that the average fall of Clark's fork is about eleven
feet per mile. I estimate that the railroad could descend with gradients of from fifteen to twenty
feet per mile. As far as I can at present . say concerning the location, I think the road, after
passing from the valley of the Jocko into that of the Flathead, would follow the hills on tbe left
of the stream to a point some miles above its junction with the Bitter Root. Then crossing the
former, it would follow the right banks of Clark's fork as far as Big Rock; here it would cross,
and. following down the left bank, would recross at the Cabinet. Then tunnelling the Cabinet
mountains three hundred yards, it would continue on the right of the river to Lake Pend d'Oreille,
and on the eastern side of that to its lower extremity.
As the lake is subject to high freshets, perhaps variations of ftfteen feet from low to high water,
it would be necessary to run the railroad above this, by keeping the sides of the hills, and in some
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instances by high embankments. A bridge half a mile long would be necessary for crossing the
valley of Pack river.
.
I do not think there would be much difficulty in providing against the great freshets to whiCh
Clark's fork is liable. As for the lake, so for this, fifteen is about the difference of level between
high and low water marks.
The tunnel at the Cabinet mountains would be through a formation of which fifty per cent. is
rock, this being basaltic trap.
As regards the subject of construction west of the Rocky mountain summit, it may be remarked
that the line passes, in nearly its whole e:xtent, thro~gh fine forests, which would furnish an abundance of pine, of cedar of fine quality, and of fir and larch.
I saw no good stone for building. A loQality on the Blackfoot fork not far from Hell Gate, "Big
Rock," and the mountains on the right of Clark's fork for some distance below Thompson's prairie,
would, however, furnish a great abundance, which would answer for ordinary purposes. The
prevailing rocks appeared to be a limestone, a quartz rock, somewhat resembling the gold-bearing
quartz, and the basaltic trap. Mr. Tinkham mentioned that not far from the Hudson's Bay Company's post, among the Flatheads, a great quantity of good limestone for building could be obtained. Not far from the lower end of the lake I think it would be advisable to mark the crossing
of Clark's fork.
Should it be desirable to carry the railroad by Fort Colville, I may here state that Lieutenant
Arnold reports but one obstacle on the route he followed, and refers to a way by which that can
be avoided. The transit from Clark's fork to the Sponkane could be made with gradients of not
more than twenty-five feet. It might be facilitated by making use of the valley of a small stream
which empties into Clark's fork at about twelve miles below the lake, and of a valley seen by us
ten miles west of Clark's fork, and which appeared to make into Cmur d'Alene prairie. A further
examination is necessary to establish that the connexion could be made in this way. And if
so made, a considerable deflection from the line of direction of the road would be required.
The remainder of the distance to W allah-W allah could probably be accomplished with gradients of thirty-five feet to the summit between the Spokane and Lewis's fork, of thirty feet from
that summit to the crossing of the latter river, and of twenty feet thence to W allah-W allah.
From the barren nature of this portion of country, the supplies for construction would have to
come from tpe mountains to the east, and the valley of the Columbia to the west. From Fort
Benton to W allah-W allah the distance is six hundred and fifty miles. In a direct line it is four
hunored and six miles.
The difference of level between the two points is about one thousand nine hundred feet. From
the Rocky mountain summit to the Spokane river the location of the road can he more definitely
decided upon than elsewhere on the route. Within these limits the most important curves are six
which would occur in the first sixty miles west of the pass, and one that would be necessary not
far above the junction of the Bitter Root river. These will be of from two to four thousand feet
radius. The great deflections from the direct line are, that to the south by way of the Blackfoot,
·and that to the north by way of Clark's fork. The first could be reduced, if a good pass and
route should be found at or near the head of the J ocko; the second, by pursuing a more direct
route from the lower crossing of Clark's fork to W allah-W allah. It will be seen, by examining
the profile, that one hundred and twelve miles of the route-that is, fi·om the summit between
the Teton and Sun rivers to our camp of September 24 and 25-are at an elevation of between
four and five thousand two hundred feet above the sea. One hundred and twenty mjles-that is,
thirty-two miles from the high prairies opposite Fort Benton to the summit west of the Teton,
and eighty-eight miles from the camp of eptember 24 to that of October 6-are at an elevation
of tw en two thous· n ight hundred and four thousand feet above the sea. Three hundred
~ rty-nine mile fr m th camp of Octo er 6 to that of November 2, are at an elevation
f
ft n hundr and two thousand ight hundred feet; and sixty-nine miles from the
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camp of November 2 to Wallah-Wallah, are from three hundred and thirty-eight to fifteen hundred feet above the sea. The dividing ridge of the Rocky mountains was, where we crossed
it, six thousand and forty-four feet above the sea; a discussion of the observation on which this
depends will, however, probably show that the result is too great. The estimates I have made
for gradients depend on the barometrical observations.
This instrument, from the variations it exhibits when observed at different intervals at the same
place, cannot be perfectly reliable when but one is used on an extended line; so that the estimate
may, on a detailed survey of the country, prove to be considerably erroneous.
I have to transmit herewith a report from Lieutenant Arnold, on the route he followed to Fort
Colville, and one from Mr. Tinkham, giving an account of a reconnaissance made by him in con~
nexion with this portion of the survey. Mr. Lander declines reporting to me on the railroad
results obtained by him. As you are conversant with all the circumstances of the case, I have
to request, that with reference to any report he may render you touching this portion of the survey, you adopt such course as you may think proper.
I am, sir, very respectfully, your most obedient servant,
A. J. DONELSON,
Second Lieutenant of Engineers.
Governor I. I. STEVENS,
Chief of the Northern Pacific Railroad Survey.

REPORT OF A.

W.

TINKHAM, GIVING THE RESULT OF EXAMINATIONS AS TO A CUT-OFF FROM THE
BLACKFOOT TRAIL TO CLARK'S FORK.

OLYMPIA, WASHINGTON TERRITORY,
February 18, 1854.
DEAR SIR: As a precautionary measure to secure the safety of my note-book on leaving
W allah-W allah for my recent passage of the Cascade range, I committed to the charge of Wilson
all notes and papers which I had with me, with instructions to proceed to this place by way of
Columbia river, anticipating his arrival here considerably in my advance. As he has not arrived,
I am stripped of the means of making a report to you of the several reconnaissances conducted
under your direction, other than such general reports as I can make from recollection of the country
traversed, and of impressions at the time.
A previous reconnoitring tour had enabled me to determine a very favorable railway route from
the departure from Milk River valley, crossing Marias river, passing north of the "Knees," and,
with admirable facilities, continuing along the high prairie neighboring on the Teton river. This
location of the line through this section essentially coincides with the result of Mr. Lander's
reconnaissance.
I parted company with you on Monday, the 19th of September, with instructions to proceed
up Sun river to such a point as sh0uld connect its valley with the previously determined favorable
railway line, and then to join you at Dearborn river, or to overtake you should you first reach that
point.
I continued up Sun River valley to the forks of the river. In this vicinity, and leaving
altogether the broken ground which the train passed over after leaving Sun river, I found the
desired facilities for connecting the railway line with the line east. Sun river continues to have a
broad and open valley, and near the forks, where I propose the crossing of the valley, the country
slopes off gradually from either side of the stream, and affords a fine opportunity for an easy
passage of the river, and for making ground in the approaches to the mountain pass already near
by. The passage of the railway line here brings it into favorable position with reference to the
ascent to the pass. The high, smooth plain south of the south fork of Sun river, which the line
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here attains, has an elevation of about 4,500 feet, and, as near as I can judge at this time without
my notes, about fifteen miles di tant from the pass. The entrance has an elevation of about
6,000 feet, leaving to be gained of a cent only five hundred feet; so that, were it possible to
unite the pa s with this plain by a continuou grade, the approach would be remarkably easy.
Between us, however, and the pass, flow the tributaries of Beaver creek, cutting the ground in
deep ravines, and preventing a regular gradation for the interval remaining to the pass. The best
approach which, with my present know ledge, I feel justified in declaring practicable, is with about
eight miles of sixty feet grade, tunnelling the summit in the ravine to the right c;tnd to the north of
the trail, thus shortening the tunnelling di~tance, and perforating the mountain at about the elevation of 5,000 feet, and with a length which I estimate at four and one-quarter miles. In making
the eastern approach, the line must not drop down into the valley of Dearborn river. The western descent, with a tunnel of four and one-quarter miles, can probably be accomplished with a
forty- foot grade. I ought to have spent more time on this summit, but having been separated
from my party, and being without food, and supposing that your careful examination would render
it unnecessary, I hastened down the valley to overtake the parties ahead, joining you the next
day, after making the passage of the summit-Saturday, September 24. I may state here that an
observation made by Wilson while on the summit, gives as its height 5,537 feet-a result much
lower than that given by the barometer at the time of your passage of the divide. It is not
unlikely that the true height is between these two results.
On Monday, the 26th of September, I again left you, with instruction to take a trail connecting
the valley of Blackfoot and Jocko rivers, and note its practicability as a railway route. The
information which had been obtained from the guide Antoine was, that there was a good trail
connecting these valleys, and that there was no· connecting trail leading to any other locality. I
found no trail until early on the day after leaving you. My barometer, from leakage, became
useless that same night; and from having been led astray by the trail which I followed, and
having now before me no record of my notes, I feel able to give little reliable information as to this
region. My trail, however, finally led me into a fine, wide valley, walled in on either side by
high mountains of singular boldness and beauty, which I descended, until soon I got so far _into
the valley that there was no getting out of it, and my only chance was to go ahead, which I did
for several days, the valley continuing to retain its wide and favorable character, until, by the
guidance of some K.ootenaies Indians whom I fell in with, I was led to a trail which forked from
the valley trail, and passed over the mountains to the left or the southwest side. My animals
had become very tired from working throDgh fallen timber, missing the trail, &c., and more
especially as the valley was wooded and furnished a scanty supply of grass; and before attempting the mountain trail I halted for a day of rest, on Sunday, the second day of October. The
mountain trail con umed a day and a half or near two days before I struck into the plains on the
southwest side-a wide: open prairie valley, in which is a small trading-house of the Hudson's
Bay Company, and which valley is very near to, or is connected with, Clark's fork. Jocko river
is separated from the valley by only a small riJge; and on the fifth of October, at night, I
encamped in the immediate vicinity of your last camp on the same river a few days after. The
valley, which I followed for several days between the mountain ridges, appeared to reach into
Flathead lake. It is wooded, and has growing in it a great deal of straight and valuable pine
timber; ha a great deal of gravel plain; and were it not that I cnnceive it to be too much out of
the way, running too far north, it would make an admirable link in our railway line; its magnetic
cour ~ e is about north 45° w t. Betw en this and the Jacko river there is another river, and the
:iew fit" va1ley which we had from near the mall trading-po t of the Hudson's Bay Company
1 v ry pr p ~
=- ing.
It i open and gr s d; wide, with a gradual rise.
The · ummit f he ~tr urn which I f llow d into the mountains is also the summit of another
.T ' m, w~ich i pr bab1y th
ne that came out at the trading-post, or else may be the Jocko
nvcr. If tt h uld prove to be tbe former, it is pr bable_ that there is a highly favorable line of
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connexion through here from Blackfoot river to Clark's fork, promising better than the Jocko
river. This summit I estimated could be easily attained, with a forty-foot grade, from the large
plain wher we encamped on Sunday, 25th September. It is not a ridge, but a flat, or almost a
flat, with a sluggish beaver-dammed brook running through it, sometimes jalmost motionless. It
is very likely that the trail forked here; but although I searched for it for a considerable time,
I could di ... cern no crossing of the stream, and no certain indication that there was a division of
the trail.
The approach to this summit is so easy, that I am encouraged to believe that a railroad line
will be obtained here which shall avoid the difficulties near Hell Gate, and the summit between
St. Mary's and Jocko river.
I regret that I am not able to speak more positively on this matter. The route which I really
followed I considered to be every way practicable, but I think it goes altogether too far north,
and that it leads to Flathead lake, although of this I am not certain. It may be worthy of
remark that, in crossing over the mountains towards the British trading posts, there was a vast
amount of the finest limestone suitable for building, and lying in large square blocks, and
stratified.
Very respectfully, your obedient servant,
A. W. TINKHAM.
Lieutenant DoNELSoN,
Corp~ cf Engineers, Olympia, Washington Territory.

EXTRACTS FROM MR. F. ,V, LANDER'S REPORT OF FEBRUARY 15, 1854, TO GOVERNOR STEVENS, GIVING THE RESULTS OF PERSONAL EXAMINATIONS, IN CONNEXION WITH THE RAILROAD SURVEY
OF LIEUTENANT DONELSON FROM FORT BENTON TO WALLAH-WALLAH.
My own examinations extend through Lewis and Clark's Pass, and were abandoned at a point
seven and a half miles west of the summit of the pass.
From the rapid descent from this pass towards the west, I was led to give my attention wholly
to the line extending west from Cadotte's Pass. My examinations upon the line of Cadotte's
Pass commenced at a point sixty miles west of the summit. (Mr. Lander's route was in fact
along the valley of Hell Gate river.)
The ascent to Lewis and Clark's Pass can be made at forty (40) feet per mile. The minimum
curvature adopted in the approach is of fifteen hundred (1,500) feet radius. The tunnel is two
and three-fifths miles in length. Grades should descend from the eastern orifice of the tunnel
towards the west, in order to reduce inclination.
The grade in descent towards the west is forty (40) feet per mile for about seven and a half
miles; minimum curvature, fifteen hundred (1,500) feet radius; from the point seven and a half
miles west by the present reconnaissance, a steeper inclination must be adopted. I am of the
belief that gradients of fifty (50) feet per mile can be secured.
My own examinations have been upon a line through the valley of the Blackfoot fork [Hell
Gate river] and Bitter Root river, and Clark's fork of the Columbia, passing south of Lake Pend
d'Oreille to the lower extremity of that lake, and thence in a southwesterly direction to the Great
Plain of the Spokane, thence by the northern bank of the Peluse to the northern branch of the
Snake, thence to the Columbia. (Mr. Lander's route left the Blackfoot river some distance
down the trail, crossed the mountain spurs to the south into the valley of Hell Gate river, and
then followed that river down. The railroad practicability, therefore, of which he speaks, is of a
portion of the Hell Gate 1 and not of the Blackfoot trail. Hence, whenever Mr. Lander speaks of
the Blackfoot trail, he must be understood as really describing the Hell Gate valley; and Hell
Gate will accordingly be substituted in brackets for Blackfoot.)
From the point where my own examinations commence, the general descent of the Blackfoot
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[Hell Gate] valley does not exceed forty (40) feet per mile. The width of the valley is such
that, by using curvature of twelve hundred (1,200) feet radius, at a few sudden changes of direction, the line need not make crossings of the stream; or should larger radii seem preferable,
the character of the route may still be preserved, the river crossed at right angles to the current,
apd a reasonable.length of straight line secured between the changes. The cost of all the bridging upon the division will be excessive, from the scarcity of the proper material for masonry, the
basaltic rock of the section being unfit for such structures.
· Should the line keep the northern bank of the river, an embankment formed of rock and earth
by borrowing would avoid many deep ledge cuttings, and could be protected from the danger of
sudden freshets by placing the weightier material upon the outer slope. For a portion of the
distance through this valley, however, it will be necessary to make several crossings of the
stream at high cost. The general grade down the Blackfoot [Hell Gate] fork of forty (40) feet
per mile will probably be broken by the severe work, and lead to the location of steeper
inclinations.
The descent of the Bitter Root is very severe. The general grade of the river valley for that
distance is not great, but the changes in level are abrupt; the valley extremely narrow and
crooked; sharp curvature and steep gradients will be needed under any system of location, and,
by the best mode of conquering these difficulties, the line will be extreme in cost and nearly
impracticable.
Many croe.sings of the stream are made; deep rock-cuttings occur, and all embankments must
be thoroughly sustained against the effects of the rapid current and the danger of sudden freshets.
From the junction of the Bitter Root and Clark's fork to the crossing of Clark's fork, below
Lake Pend d'Oreille, the line assumes a more favorable character, and although still severe, may
be readily adjusted to reasonable rate of curvature and grade. The crossing of the summit
section between Lake Pend d'Oreille and the valley of the Spokane is very favorable, and can be
made upon gradients of forty (40) feet per mile.
All great difficulties of location upon the route, as delineated upon the sketch, cease at the
valley of the Spokane, and choice can be made of several practicable lines to the great valley of
the Columbia.

19.

REPORT OF MR. A. W. TINKHAM, ASSISTANT ENGINEER, AS TO THE RAILROAD PRACTICABILITY

OF THE LINE OF THE MARIAS PASS OF THE NORTHERN LITTLE BLACKFOOT TRAIL, AND OF THE
SOUTHERN NEZ PERCES TRAIL.
WASHINGTON,

D. C., July 19, 1854.

SIR: On the 7th of October, 1853, in the valley of the St. Mary's river, I received from you
instructions to examine Marias Pass, to return to Fort Benton, and again from that post to travel
westward, crossing the Rocky mountains by such pass as shall be expedient, and the Bitter Root
mountain by the southern Nez Perces trail, to W allah-W allah.
Three days later, having rested my animals, I left the last camping ground made by Lieutenant Donelson with the main train on J ocko river, and travelling northwardly, followed J ocko
river to its mouth, and then journeyed up the valley of Flathead river. Until near Flathead
lake, the valley of this river continues wide, grand, and bordered by partially-wooded hills.
Most of this land is capable of occupation and settlement. The river is a fine, clear stream, one
hundred to one hundred and fifty yards wide, occasionally fordable, swift current, and is estimat d to have ad ~c nt of about ten feet per mile. About ten miles before reaching Flathead
lake we leave the riv r and pa out of ight of it, and its issue from the lake could not be ascertain · . T~ trail ;\·ound aroun the w t rn bore of the lake. Its dge curves sharply and
ft n, wmdmrr ar un tb wo dy and r cky hills rising from the waters. The lake itself is a
heet of wat r f great b auty, orne twenty-five miles long, and six or eight broad ; is adorned
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with a number of picturesque islands rising some three hundred feet above the water; and on its
west and east sides is shut in by dark wooded hills, or, on the east, more properly mountains.
The east side has not been explored. Its exploration is desirable to show the entrance and jssue
of Flathead river, its character as a travelling or railroad route, and to ascertain which rivers
enter it from the _mountains from the east, indicating if there exist any chances of passage of the
mountains from the head of the Teton and southern branches of the Marias to the valley in which
is Flathead lake. At the foot of the lake is a small green prairie of good soil-a dark. soil, with
mingled fragments of trap-rock and gravel. At the upper end of the lake is a comparatively
level and considerably extensive district, inviting settlement. In the immediate vicinity of the
lake it is prairie; further from the lake it is diversified with woodland and prairie. Its limits are
not known; it is six miles or more in width hear the lake, and is apparently as much as twenty
miles in its greatest width. The limit to its length was not seen. It appeared to extend in a northwest direction for upwards of twenty miles. A brook, forty feet wide ·and one foot deep, a tributary to Flathead river, flows through it. The general valley of Flathead river. and lake, including the valley where the Hudson's Bay Company's small trading post is, I consider as one
of the most desirable for settlement, having much fertile soil and wooded.lands, with all the other
desirabilities of good wood and timber, pure water and air, and agreeable locations. Residences
on the lake will be most agreeably situated, for attractive scenery and advantages of water communication are of considerable extent. The river abounds with fish, mostly salmon and trout,
and the lake is probably also well supplied with them. The hills which border the western
side of the valley of Flathead river apparently retire at the upper end of the lake, and the only
place promising an opportunity to pass from the valley directly westward is at the open spot,
northward of the lake, described above. A few miles north of the lake we again fall into Flathead river. This river is ascended to its forks, about forty-two miles above the lake, and the trail
then follows up the most eastern fork. At twenty-eight miles from t~e lake the wooded mountains
close in upon the river and trail. To this point the valley continues wide and open, with a slight
fall towards Flathead lake, and the river for this distance is very similar to what it was when
first seen. Here it was one hundred yards wide, two and a half feet deep, clear: pebbly bottom,
banks sixty feet high. After first closing upon the river, the mountains again retire, and there is
a further nearly level, though wooded, basin for some fourteen miles. At the upper end of the
basin the river forks-one fork coming from the northward through a straight and promising
valley, and one from the east. On this route is the trail leading to .Marias Pass. There is very
likely a trail up the other. Beyond the fork the stream is walled in by high precipitous mountains,
whose gray, naked peaks, in bold relief, rise from dark masses of fir and pine below them. The
valley is narrow and always wooded; the trail is sometimes laborious and difficult, and grass for
camping is always scarce, and so continues until the summit is passed. The divide of the Rocky
mountains at Marias Pass is seventy-eight miles from the head of Flathead lake. In the last
seventeen miles the valley rises rapidly; several small falls-one of about one hundred and forty
feet rise-break the flow of the stream, gradually losing its tributaries and its volume; and
besides the comparatively narrow ridge with which the valley abruptly terminates in the seventeen miles, the ascent is 2,170 feet; the divide at its lowest point is still 2,150 feet higher, and is
7,600 feet above the sea. A bare, rocky, circular ridge closes the valley, over which the trail
crooks and winds, and is often just wide enough for the feet of the horse. It is wholly impracticable as a wagon pass. The passage of the summit was made on the 20th October ; the air
was chilly and the snow flying. To this time we had enjoyed fine, clear autumnal weather; as
we rose in the valley, getting frost, and finally ice, in the night. Dropping down some 2,000 feet
into the valley on the eastern side of the divide, where heads one of the tributaries of Marias
river, we passed those small lakes or ponds, clear and cold, on whose shaded borders the snowbanks of the previous winter were still resting. The contra~ts in the growth of the trees on the
west and east sides of the mountains are very noticeable. On the west the trees continue large
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and thrifty almost to the summit. On the east, what little growth there is consists of short,
scrubby pines, only suitable for fuel. On one of the snow-bordered ponds we camped.
Before the clo ~e of the day the snow was gathering on the ground, and con~ued falling until
next day. When at a distance of only about Q. dozen miles from the summit we made the prairies,
covered with some four inches of snow.
Smooth, dry prairie extends hence to Fort Benton; in traversing which to that post, we cross
the tributaries of Marias and Teton rivers. This prairie is very sparingly supplied either with
water or wood, but the soil appeared to be of fair quality, and, near the mountains, very good.
The distance from the summit to Fort Benton is estimated at 136 miles, and the week spent in
accomplishing this distance was a time of e:tcessive cold, severe for the latter part of October;
and it is probable that so cold weatper did not occur again until considerably later iu the season.
One or two snow-storms occurred during the earlier part of the week, and in two instances the
extreme cold reached as low as 3° above zero, Fahrenheit. The snow on the prairies had a
greater depth of five inches, and djsappeared altogether one day's journey out from Fort Benton.
The weather had not been so cold there as on the prairies to the north and west.
On November 1st we left our camp opposite Fort Benton on our westward march to St. :Mary,'s
village. After several days of clear and mild weather, the air had again become cold, ~nd we
were visited with another snow-storm. For about seventy miles our march lay along the south
side of the Missouri-sometimes in sight of it, and sometimes losing it for the whole day. We
travelled slowly; our animals were worn with their previous work; and the week spent in
making but little more than this distance was cold and snowy, the thermometer in one instance
ranging as low as 3° above zero, and the snow once becoming as deep as eight inches. The air
was often thick with snow, so that I could get but very limited and imperfect views of the country; and though passing within hearing of the Falls of the Missouri, I could get no view of them.
Game was generally plenty. . A few buffalo, and a good many elk and deer, were feeding on the
pra1ne. The air resounded with the cries of the continually-passing flocks of swan, geese, and
ducks; and near our different camps great quantities of these fowl would be found on the river,
swimming among the floating ice moving down with the cnrrent. The ground was a good deal
broken with coulees in the :first half of the distance named, but above the falls marked changes
occur in the valley of the Missouri ; the river no longer flows in a deep channel, whose banks are
again cut with deep coulees, but the river appears raised more nearly to the leVf~l of the surrounding country, and, in place of the bluff:S, broken with coulees, grassed, and more or less irregular
slopes, from which the trap for the first time is beginning to show itself, reach down to the
river's edge. For most of the above distance the soil is good, often rich and black in the valleys.
At the end of the seventy miles, the traps, rock hills, and precipices crowd upon the river, and
it was with great difficulty that we could get along in its vicinity. Here, I judge, is the socalled "Gate of the .Mountains." I may here say that, immediately prior to our leaving Fort
Benton, the disposition of the Blackfeet to waylay and murder our Pend d'Oreille guide had led
to a change in our intended route; and then, finally, the floating ice in the Missouri made the
fording of the stream dangerou , so that our guide did not think it safe to 'follow the usual and
best route. In this way we got forced in among the turbulent mass of irregular and rocky hills,
through which, for over twenty miles, lay our travelled route, the river winds its way; and
where almost perpendicular precipices, obtruding at frequent intervals into the river's edge,
make it impos ible to travel along its banks. These hills are partially wooded with the pines.
Th~ principal difficulty in reaching the Little Blackfoot Pass is in getting through this broken
r g1 n of country.
wagon route, I think, will be obtained here; probably there already exists
ag
tr i -th
ntinuation of a trail which we followed for some di tance above the falls, and
on hie~ w pr bably . h uld hav c ntinued, had not the ice with the high water prevented
r m kin h ~
~n the u ual p · c .
f tbi matter I cannot speak positively, not always
ri,.,.btly i rpr tm the ~ ~gn f my Indian guide.
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An interval of only about thirty-three miles lies between the broken, v<;>lt:::anic country resting
on the Missouri and the summit of the pass by which I crossed the Rocky Mountain divide,
entering the valley of a fork of Hell Gate river-termed by Lieutenant Mullan Little Blackfoot
river. We were little troubled either with snow or cold after getting within forty miles of the
summit of the mountains, the thermometer neyer ranging lower than 20° above zero, and generally
much higher. The exact configuration of the pass I have given in my general railroad report. On
the lOth of November I passed over, in company with a large troop of Pend d'Oreille Indians
returning from the buffalo hunt. The ridge which constitutes the divide is a mere hill, up which,
on the eastern side, loaded wagons can be drawn without serious difficulty; and the descent on
the western slope is very gradual, and, for a wagon-road, all that is desirable. An inch or two of
snow lay on the ground on the eastern side of the hill, and what little was on the summit was
whi~led into small heaps and drifts.
Following down the valley to its junction with Blackfoot river, as I estimated, about ninetyfive miles from the summit, (much too small an estimate, according to Lieutenant Mullan's
odometer measurement,) the valley is unusually favorable either for a wagon route or a railway.
From the running water _at the foot of the divide to Hell Gate, the valley, according to my
estim_a ted distances, has an average descent of twenty-two and a half feet per mile, (undoubtedly
greater than the actual fall by several feet per mile,) is generally wider than Blackfoot River
valley, is generally unobstructed by the woods; and, although the present trail in several
instances for a few miles is s~eep and difficult when forced to the hill-side by the river, all these
difficulties could be removed with a small amount of labor, or apparently avoided without
labor sometimes, by taking t4e bed of the river for a short distance, (the river has a general
depth of near three feet,) or by making river crossings.
The greater portion of this valley is a desirable region for settlement. The soil is often
gravelly, as is the soil in St. Mary's valley, but it is fertile, and there are many agreeable and
promising locations for farming, where a good soil, plenty of good wood sufficiently near for
lumbering or fuel, pure cool water, good grazing, an agreeable and healthy climate, and a
pleasing prospect, are inducements not often found united, and are sufficiently attractive to
throng these mountain valleys at no distant day with a central population of vast importance,
making in the heart of the mountains, and midway between the Missouri and Columbia, a central
depot of supplies, a distributing point of labor and materials, and finally a region productive of
valuable exports. I do not think there will be any essential increase of distance over the route
by way of Blackfoot river from Fort Benton to St. Mary's.
I reached Hell Gate, near the river of Hell Gate, and Blackfoot river, on the 15th of November. In descending the valley the weather was generally mild, but still colder than what we
experienced for nearly a month following. The mercury in one case descended as low as 12°
above zero, but this was an exceptional case. We had several short squalls of damp snow,
lodging for only a short time on the ground, and some little rain.
Turning up the St. Mary's valley, on November 17th I rested at Lieutenant Mullan's winter
establishment, in St. Mary's valley, fourteen miles above Fort Owen; the weather mild and
pleasant, and, during my stay there, occasionally rainy ; the grass good, and the animals of the
expedition, with the multitude of horses and cattle owned by the Indians and half-breeds, in
the most thriving ~ondition.
On November 20th, with a fresh band of animals, and renewed outfit of provision~ &c., I was
in camp, halting on the Sabbath, some nine or ten miles from Lieutenant Mullan, up the valley
of St . .Mary's river-a mild moist day, raining gently most of the day, with a temperature rising
to near 50° above zero. About twenty-six m1les from Lieutenant Mullan's winter post, and
some sixty miles above Hell Gate, the St. Mary's forks to the southeast and southwest. Here
WP. left the fine open valley characterizing the St. :Mary's river, and tracing up the weste1n
fork, the wooded hills immediately closed in upon the stream; the valley narrowed until it was
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not ov r a quarter of a mile wide; patches of snow discovered themselves, and the air grew
chill . A few mile farther the now was several inches deep, the streams were partially or wholly
frozen; and when, on November 23d, about 24 miles up the valley from where we entered it, we left
the tream near its ource, there a brook only twelve feet across, the snow was still deeper; and
a mile or two farther on, a we a cended the mountain divide, whose western waters are tributary to the Kooskooskia, the snow was two feet, and soon after two and a half feet deep. The
passage of this divide was very laboriou ; is by the trail some twenty-five miles long, attaining a
summit elevation of 7,040 feet, the trail keeping mostly on the open hill-tops, and with its ascent
and descent, and the snow, gave us three days of hard labor, during most of which time our
animals had nothing to eat. The snow at times wholly disappeared from the open southern hillslopes, and had a greater depth of three feet. Tributaries of the Kooskooskia are either side
of this long summit ridge-can be discovered on either side. Their dark wooded vaneys;
m.aking up to the heads of the streams of the St. 1\tiary's fork, and a constructed road keeping
the wooded valleys, would avoid the extreme elevation attained by the trail. The country is not
promising, however, as a railway route; and the Kooskooskia valley, the only outlet through the
mass of mountains still intervening between this summit and the Great Plain of the Spokanes
and Nez Perces, is narrow, dark, and shut in by steep wooded hills. There is no good trail
down its valley. With a precipitous descent of 2,000 feet the trail drops· down to the bed of
the Kooskooskia, which we cross at a level of 3,760 feet above the sea, and immediately turn
again to ·the mountain on its opposite side, and wind up their steep projecting spurs and ridges.
There was no snow in the valley of the Kooskooskia; the stream was thirty to sixty feet wide and
two feet deep at the crossing. All this country is wooded mainly with pines, firs, spruces, and
hemlocks. A few miles farther on we again entered the snow, and not over five or six miles
from the river, on the 27th of November, were brought to a halt in snow about four feet deep;
crossing the precipitous hill before us, after a week's delay in fruitless efforts to get our animals
farther, we commenced on foot the balance of the journey, abandoning everything that could
not be taken on our backs, and with snow-shoes made during the week's detention, and heavily
packed, left the camp in the snow where our progress had been so <'.lbruptly arrested. The
elevation of this camp is 7,2t>O feet, (as measured on the profile.) During our stay there the
snow increased in depth to six feet. Hence to the water-base of the mountains is about ninety
miles; but with our heavy packs, the very steep and laborious ascents, and our inferior snowshoes, we were fourteen days making this distance; finally, on the 17th of December, emerging
into the unwooded (save in the bottom) valley of the Clearwater river, a few miles above its junction with the Kooskooskia. The barometer was left at the snow camp, and the thermometer was
lost soon after we left there. I estimated at the time that the greatest . elevation attained was
something over 8,000 feet above the sea. All of the route lay over high ground, probably very
little if any of it so low as 3,000 feet, and then rising as high as 8,000 feet. We had, of course,
a great deal of thick, misty, and snowy weather; at one time, gaining a high elevation, thrusting
our heads through a chilly vapor to enjoy the bright sun, while the mountains and valleys below
us were buried under a sea of cloud. The views which I did gain discovered mountains of
remarkable sameness, most of them wooded nearly or quite to their summits; no sharply-obtruding
peaks; few with their gray-brown ridges breaking the mon0tonous evenness of dark, rounded
summits, and no open valleys, pleasant lakes, or mountain prairies, such as distinguish the main
range of the Rocky mountains. In several instances the trail descended to the valleys of the
small streams, and in all the e instances the snow disappeared.
\Vith a single xception-a sharp, exposed and elevated ridge, where the wind had drifted the
sn w until it ·a pil d t the depth of proba ly ten feet-I found the snow nowhere deeper than
at the c, m~ wh re · mmenced the n0w-. hoeing and packing; it rarely exceeded three feet in
~th, an m pla c th re was more. The average depth for the whole mountain portion of the
tratl, from t e hea
f t. Iary s fork t the western edge of the mountains, about 120 miles,
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would be less than two feet. In this elevated route, with the depth of th~ snow, there was a very
remarkable and unexpected mildness of temperature. The temperature was never quite so low
as the extrem endured on the prairies, and the weather was occasionally warm. The snow,
as a mass, was damp, and generally more or less incrusted. Several small falls of snow occurred
during the passage, and the trees and bushes were always heavily loaded with snow. There
was but little high wind, and generally it was nearly calm, and, as I have already said, the air
was for most of the time thick and misty.
A few miles from the mountains I found the Nez Perces Indians-remaining with them nearly
a week. Their horses and cattle, with some young calves, were grazing in the river valley and
slopes. The short grass of the river bottom was still bright and green. In the small gardens of
the Indians, pea-vines, started from the seed 'o f the summer crop, were several inches high, and
the whole appearance of the valley was in contrast with the cold and snow of the mountains.
A slight fall of snow occurred while I was there.
On the 30th day of December I reached Wallah-Wallah. The wooded country ends with
the mountains, and then commences the great plain known farther north and west as the great
Spokane Plain, and through which, in deep channels, flow the Clearwater, Snake, and WallahWallah rivers, and other and smaller streams. There is a great deal of good land along the
whole route through this section. The bottom lands of the Clearwater were to some extent cultivated by the Indians, and looked fertile-a dark, gravelly soil. Their corn was of good size and
heavy; wheat of good weight. Corn, wheat, peas, potatoes, and melons, are produced by the
Indians. The upland plains, where I traversed them, showed a good dark soil, exposing
fragments of trap-rock, and were generally clothed with good grass, on which w·ere feeding
large bands of Indian horses. :Mr. Craig, who lives on the Lapwai among the Nez Perces,
about forty-five miles from the mountains, has about eight acres of land under tillage, with
opportunity for extending his field as he pleases. Peas, corn, wheat, squashes, onions, potatoes,
melons, &e., all thrive well here, and Mr. Craig spoke favorably of the productiveness of the soil.
His field was on the river bottom, w bile the hills bordering on the river afforded excellent pasturage for horses, cattle, and goats. On the high plain between the Clearwater river and his house
I found eight inches of snow, lasting only for a short distance. There was none on the Lapwai,
and none thence to W allah-Wallah. The Clearwater, Lapwai, Tokannon, Touchet, WallahWallah, with other small streams tributary to Snake river, have a great deal of fertile, tillable land
upon them, which, at an early day, will attract attention from its farming qualities. Most of these
streams are scantily wooded. The wild flax, of good quality, is to be found in all this region.
Leaving the Touchet river and approaching Wallah-Wallah, we enter upon the sandy, wildsage plain, in the midst of which that post is established. This post 1 reached just before New
Year's day of 1854; the weather continuing mild, without snow.
I must, in conclusion, gratefully mention the members of my party: Pearson and French, who,
from the snow-camp, attempted to regain the St. Mary's valley with the animals, and, as we have
since learned, succeeded with the loss of but five; and artificers Wilson, Agnew, and Bracken, who,
with me, crossed the Bitter Root mountain with pack and snow-shoes, and who maintained a steady
cheerfulness under circumstances of reasonable apprehension, with unusual discomfort and fatigue
Our guide, Charleer, a handsome Nez Perces lad, showed himself to be thoroughly acquainted
with the particular route we travelled, and was very faithful.
Much information in the power of a guide to impart is lost when he is such that your only
means of communicating with him are by signs. It is always desirable, in similar explorations,
to be able to converse with your guide directly or through an interpreter.
I am, sir, very respectfully, your obedient servant,
A. W. TINKHAM.
Gov rnor I. I. STEVENS,
Chief o.f ]\lorth Pacific Railroad Exploration Survey.
36/
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20. REPORT OF DR. JOHN EVA s, OF HIS ROUTE FROM FORT BENTON TO THE LOWER COLUMBIA.
[Thi pap r. sent from Wa hington Territory, where Dr. Evans was still employed in the field when the report of Governor
Stevens was submitted, wa lost on the route.]

21. REPORT OF LIEUTENANT RICHARD ARNOLD, U. S. A., OF HIS ROUTE FROM THE MOUTH OF

CLARK'S FORK, BY FORT COLVILLE, THB GRAND COULEE, AND THE MOUTH OF S:'-JAKE RIVER, TO
WALLAH-WALLAH.
OLYMPIA, W. T., February 5, 1854.
SIR: In compliance with your instructions, dated October 23, 1853, I have the honor to submit the following report, accompanied with a map and profile of the route travelled by the party
under my command.
Hearing of your arrival and departure from Fort Colville with Captain McClel1an and party,
I moved in advance of my command, then encamped about twenty miles from the fort, to learn if
any instructions had been left by you that would conflict with those previously given by Lieutenant Donelson, U. S. A. Receiving the above named, I returned and marcheJ my party to
Colville, encamping on the east bank of the river, about half a mile above the fort. Before
returning to my camp, I despatched an express to Pend d'Oreille mission with the letters, one to
the reverend father, the other to Dr. Sucktey. The latter one, by some inconceivable mistake,
returned to me, but the other had the desired effect. The day after my arrival at the fort being
a holiday, I was not able to obtain the necessary transportation for the river trip until the 3d of
November. I then succeeded in hiring two canoes anu four Indians. It was my wish to commence a series of barometrical observations at the 49th parallel, or thereabouts, to determine the
fall of the river from that line to the ocean. The want of transportation prevented. I then had
a series of observations taken at my camp near the fort. Leaving my camp at 2 p. m. on the 3d
of November, I commenced the ascent of the river, taking one man to run the compass lines and
take topographical notes of the country. The swift current, numerous small rapids, and many
unforeseen accidents, made the ascent very slow, but at noon of the fourth day I arrived at a
point about three and a half miles above the mouth of Clark's fork. Here I obtained an observation, the first since my departure from Colville; this placed me in latitude 49° 3' 25".9; thus
showing a material error in the maps in my possession. This observation having been taken
with sextant, may not be absolutely correct, but I feel confident that all future surveys will not
find it far out of the way. I then embarked and run down with the current, passing through
the rapid Little Dalles, and arrived at my camp on the 8th, having been absent five days and
ascended the river thirty-five miles. The weather during the entire trip was very unfavorable.
The second and third days after my departure, the snow felt to the depth of six inches, which
made the travelling very uncomfortable, and it was with the greatest difficulty that I could keep
my Indians from stopping. The view from Colville to Clark's fork was intercepted by mountain
ranges, whose tops and sides, cov red with snow, presented a barren and cold appearance. The
remarkable similarity and unbroken lines they present, with the exception of the passes, through
which the principal tributaries flow, taken in connexion with the country between them, enable
me to take a general view of the entire trip. Thi'" narrow belt was level, with a gradual slope
to the south, covered with timber and generally free from rocks. The soil near the camps sand,
with orne alluvium. The riv r in its meanderings divides it into alternate prairies from four to
six miles in 1 ngth, and one to two miles in width. The river has a rapid current, and is filled with
inn
ra l mall r pi . The rapid known as the Little Dalles is the only one that would
imp ·d ?nv~cr ti n. .
1 y f half an h ur at the upper xtr mity to repair canoes, enabled me
t •.· mme It.
b uv r at tb i~ , tagc f th wat r had ·ontracted to th width of about tw ntv
·ct; the ide s lid rod. Th · curr nt at thi time ·ry rapid, and at the highest stage of th~
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water it is a perf ct torrent. I made a portage along the east bank; the trail was good and
about half a mile" in length. Innumerable eddies and whirlpools are seen, which rendered the
navigation in canoes rather precarious. The principal tributaries from the east, and the only one
worthy of mention, was Clark's fork. This noble stream runs through a deep gorge in the range
about a quarter of a mile from the main stream, and has two falls, one near the gorge and one
at its mouth, and empties into the Columbia with a roar. The fall near the gorge is about three
feet in height; that at its mouth fifteen feet, and not more than one hundred and fifty yards
wide. I attempted to ascend the river, but after climbing over the rocks, was satisfied to obtain
a view of the river where it debouches from the range. If the appearance of this pass is a fair
itlustration of its bank to the Pend d'Oreille mission, I believe the various reports circulated at
Fort Colville true; to attempt to ascend with canoes, or move with a pack train along the banks,
would be impossible.
The appearance of the country along the east bank of the Columbia, from the mouth of this tributary to within a few miles of Fort Colville, convinces me that the interval between these streams
is a perfect network of mountains. About one mile north of Colville I saw a large stream; its
direction, viewed from the river, was nearly north. Captain McClellan and party approached
the Columbia by its valley. There is also another about six miles north of the Little Dalles; this
is a mere rivulet, but at the time of high water it is a large and rapid stream. The main stream
above Clark's fork was much larger than any tributary-has a swifter current, and is much
deeper, but has the same general appearance. A pack trail passes along the next bank of the
river. The mountain spurs present a great obstacle to a wagon road. Upon my return I received
your letter of October 29th, authorizing me to leave before the arrival of Dr. Suckley, and to
proceed along the east bank of Columbia to Fort Wallah-Wallah, by the Grand Coulee, provided
the condition of the animals would permit. After a careful inspection, I was convinced that they
required more rest. I consequently remained until the 13th. Astronomical observation taken at
rny camp, near the fort, determined the. latitude to be 48° 33'. I cannot forget to remember Mr.
McDonald for the disinterested and efficient service rendered on every occasion, and the hospitality extended to myself and brother during my sojourn near his pleasant post. On the eve of
starting on the 13th, I heard of the arrival of Dr. Buckley and party; this, in addition to a violent
hail-storm, induced me to accept the polite invitation of Mr. :McDonald, and I quartered my
party at the fort. Finding the Doctor could procure the necessary transportation for the river trip,
I left the fort at 2 p. m. on the 14th, and marched eight miles. Leaving Colville the trail he~:s a
southerly direction, and passes over a well-wooded rolling prairie. A range of hills were at from
one-fourth to half a mile distant during the entire day; they are from two hundred to three hundred feet high, and covered with a large growth of pine. The view to the west was intercepted
by a high range of mountains running along the river bank; the soil good, sand and alluvium.
About four miles from Colville I crossed a swift running stream, twenty feet wide and six deep.
This stream is called Mill river, from the fact of the Hudson's Bay Company having a grist-mill
near its mouth. The route of the succeeding Jay was without change. The hills have a gradual
r~se to the south, and the general appearance of mountains on the opposite bank the same. Passed
a few lodges near the bank, and saw a number across the river. Their winter store of provision
consists of salmon, which were seen in great abundance suspended from the limbs of trees.
From the camp of the 15th the country was very undulating. The trail passed up hills and
through ravines for twenty miles; it then had a gradual fall towards the upland, near Spokane, and
passed through a steep sandy gorge to the river. The country between my line of march and the
Columbia, which passed out of view about four miles from the trail, was very undulating, and
rendered impassable by deep ravines. Passed three lakes along the trail; the largest, about
twenty miles from the last camp, was three hundred feet long and one hundred wide. It had no
vi ible outlet. Numerous small streams were passed during the day; timber is still found in great
abundance. My guide having gone in advance to examine the river 1 found it too high to ford.

284

FROM MOUTH OF CLARK'S FORK TO WALLAII-WALLAR.

I th n ontinued alon<Y the bank until within two miles of its mouth, where I found a few Indians,
and encamped. Estimat d di tance travelled thirty miles. The late hour of campin<Y delayed
me until noon on the 16th, sending the ob~ervers to continue the survey, which was stopped about
four miles from camp. I rode to the mouth of the river; at this point it was two hundred feet
wide and very rocky: the high bank to the north has a gradual fall towards the river, whtle to the
south it recedes, leaving a rocky flat, which is overflowed at the highest stage of the water.
This stream flows far below the banks; has a rapid current and rocky bed: the banks were
covered with fine timber, and the soil appeared excellent. After the Indians had crossed my
party, I gave them about two feet of tobacco each, and they appeared well satisfied. They
belonged to the Spokanes, and fully supported the good opinion I had previously formed of the
tribe. The rest of the tribe were encamped farther up the river. From this point the trail passed
along the bank, which was very steep, for a distance of four or five miles. At this height I saw
the gorge through which the Columbia runs, and was able to connect the work of the previous
day. The western bank still presents a barren appearance, and the range rises to the height of
1,000 feet. The trail then passed down the bank and continued along the river. I encamped
near the Great Bend. The height to the south of Spokane is on a level with the Grand Plain,
and although very undulating, may be regarded the same. From this camp I had a fine view of
the terraces seen along the Columbia; they form the northern boundary of the Grand Plain. The
night was pleasant, but a heavy mist along the banks prevented my taking any observations. The
principal rocks seen since leaving Spokane are basalt, trap, and granite. Nearly opposite this
camp the mountain range recedes, leaving a narrow strip about sixty feet above the river and ten
miles in length.
Soon after leaving camp the Hudson's Bay trail passes to the south, and after a steep ascent it
arrives on the Grand Plain ; continuing over this, it enters the second coulee in size, (as seen
along my route.) This is by far the best route. I followed an Indian trail along the banks in
order to continue the rough survey of the river, and be able to enter the Grand Coulee from the
river. This route enabled 1ne to have the same view of the country. Until noon of the 19th
the trail was along the northern slope of the plain, and very rocky and dangerous. The river
to the north was impassable. I then arrived on the northern boundary of the Grand Plain; the
view from this point was extensive; to the south aml east could be seen a vast plain covered
with a luxuriant growth of grass, but destitute of timber and underbrush of every description,
except a cluster of trees near where the trail, previously spoken of, strikes this level; to the
west, on the opposite side of the river, the general level is a prolongation of this plain, and
covered with mountains, which rise as they recede from the view; to the north you have a fine
view of the Columbia, and its steep rocky banks, around which I passed on my way to Spokane
river. Continuing over this level half an hour, I again descended to the river by a steep and
rocky trail, and marched three miles, ncamping near the mouth of the coulee, about three miles
from the camp of the 17th. I obtain d a meridian altitude ofthe sun, which placed us in latitude
47° 58' 51". To give a description of the banks, as seen from this camp, would be nothing more
than a repetition of what I have stated before. When within two miles of the mouth of the
Grand Coulee, the trail again divided. One passed over a rocky bluff about two hundred feet
high; the other continued along the river to the mouth of the coulee. To save time and distance,
I conducted the train by the form r, s nding the ob ervers to take particular observations after
leaving the river. Timber, '" hich was .. eP.n in great abundance to the Grand Plain, has gradually di appeared, and but few tree are , een along the river. The trail leaves the river to the
n rth, an pa~ .n arly outh. Aft ran a cent of two hundred and forty-three feet, we arrived
upon a lev 1 wht h c mmand" a fine view f the coulee; it was about ten miles wide at the
n ttb rn n rnnc and gradually wid n< · until it pa ed out of ight · it walls were about eiaht
h r~dr fi t hi~ll, an . n olid m· ·: of r ck, ba alt ·em nt d tog~ther by lava, or orne m~re
fu tllc r k. 1 h nul h d a gra uol fall fi r about ix mil~s, which gives a fair index of the
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ground included between the waUs. At this roint we came to a fin.e lake about .sixty f~et broad~
which had no vi"'ible outlet. Soon after entenng the coulee, I descned a mountam bearmg N. 9
E.; it top was conical and covered with snow. I thought it :vas one ~f the highest peaks of
the Cascade rano- , but an inspection of my maps leads me to beheve that It was one of the snowcapped p aks fa~ above the 49th parallel. From this lake the trail had a gradual rise to the
south. This coulee was twenty miles in length; its walls then passed out of sight; to the west
th y followed a ravine. The soil was generally s~nd, except near th.e walls, where it was made
up of disintegrated rock. Contrary to my expe.ctatwns, I found the .view f~om the camp as broad
and extensive to the east as on the Grand Plam; but to the west 1t was mtercepted by coulees.
Th e hne of march the succeeding day was- very rocky for six miles, when we entered the second
coulee in size. This coulee has the general appearance of the former. Travelling through
this, we again entered the Hudson's Bay trail near a high rocky mound. To remove any doubt
that may remain on the minds of others in regard to the Grand Coulee, which is laid down on the
maps about ninety miles in length, I will state that I obtained the best guide in the country. He
was born in this country, and has travelled the route for the last fifteen years. I questioned him
very closely in regard to the route travelled by Lieutenant Johnson, in the middle of June,
1841. The coulee through which he travelled is not known as the Grand Coulee among the old
residents. After leaving the coulee spoken of above, the trail has a gradual fall until it arrives
at the bank of a stream. I then followed along this bank and encamped on the west side; this
stream, which was ten feet wide aml about two feet deep, was filled with large boulders, showing
that it must have been a large and rapid stream. How far these rocks have been carried I am not
able to state, but none were seen that wo~ld correspond to them in size.
After travelling a few miles, l crossed this stream and passed a fine lake, about six miles in
length and one in width; it was fringed with alder bushes and filled with wild fowl-ducks,
geese, and white swan. Along the eastern bank of this lake I again commanded a view of the
range along the western bank of the Columbia as far north as the Pisquouse river. This view,
taken in connexion with the information I have obtained from my guide, leads me to believe that
the country bounded on the east by my line of march, on the north and west by the Columbia,
on 1he south by a line passing through the mouth of the Pisquouse river and the southern extremity of the second coulee previously spoken of, is filled with coulees running in every direction,
and ranging from one to fifteen miles in length. Leaving this lake, I travelled through drifting
sand-hills for three or four miles; these sands continued westward as far as the eye could distinguish. I then entered a roch:y valley and continued until nightfall, when I found a brook affording
sufficient water for the animals awl cooking purposes. Since leaving the Columbia the trees
have entirely disappeared ; the last seen were near the northern entrance on the eastern side:
from this camp the trail passes over the plain, with a gradual fall. The gorge through which the
river flows was in sight during the entire distance to this camp, and the-plain before us and to
the east. The approaches to the river are excellent from this point. I continued along the river
to Snake river. The Yakima was very low, and, from the appearance at its mouth, I should not
think it discharges more water than the Spokane.
The hanks along Snake river, near the mouth and up the stream for at least a mile, are not
over thirty feet, and in many places not exceeding ten feet high. Crossing this stream, I moved
to Fort W allah-W ~1lah, about ten miles distant. Arriving at this fort after dark, and on a dark
and stormy night, I took up quarters in the Hudson's Bay buildings. Here, in accordance with
your letter, I inspected the animals in charge of Mr. Pambrun; they were very weak and still
unfit for service. I think they have regained sufficient strength to baffie the rigors of this season,
provided the winter is not as sP-vere as that of last year. The Indian horse spoken of in your
letter had not been turned into the band. While at this post I succeeded in finding him; he was
then put with the other animals, and a descriptive list left with Mr. Pambrun. As the country
between this point and the Dalles, and from thence to Olympia, via Vancouver, had been trav-
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elled by the main party, I did not take any notes. After completing the duties at this place, I
proceeded to the Daile by land.
In view of a railroad line from Fort Colville to Fort Wallah-\Vallah, or any point on the Columbia, I will state that there are no obstacles from Fort Colville along the river for twentyseven miles; at this point the steep hills and steep bluff banks along the river offer a serious
obstacle, and require a careful survey. Continuing on to Spokane river and the Grand Plain,
the great fall to the river and the height of the plain are such as to affect the whole line, and
may be to deflect it from its course. In consideration of this, I am in favor of the river bank.
Following the river, there are no difficulties until you arrive at the great bend of the river. This
part to the camp of the 19th, if not impossible, is certainly impracticable, involving not only
steep side-cutting, but a sharp curve. This, then, will throw the line upon the high ·level. The
limited time I had, and the lateness of the season, did not admit of my giving these portions so
thorough an examination as they required. From this point, or the northern boundary of the
plain, the country offers every facility so far as grades, but is destitute of timber. The approach
to the Columbia along my route was good, and to the Yakima valley. This line could be deflected to the Columbia, at any point south of Pisquouse river, without incurring deep excavations or embankments; but I fear the approaches are unfavorable. From where my trail came
to the Columbia, to Fort W allah-W allah, the country is level and sandy; the approaches to
Snake river are very favorable.
Arriving at the Dalles, I turned over the animals and the bulk of the property to Mr. Martin.
I also inspected the animals left at this place; they were in much better condition than those
left at W allah-W allah, and will be able to enter the field in a few months. At this pla(je I discharged my guide and packer. I then proceeded with the rest of my party to Fort Vancouver,
and thence to Olympia, via Cowlitz river and Cowlitz landing.
The barometer used in my party was compared with one in the main party, at the time of leaving, with a view of another comparison at Olympia, as that instrument was broken in the field,
and I had no standard to refer mine to. I have taken the mean of the observations taken at my
camp at Fort Colville as the line of reference.
Finding you absent upon my arrival at Olympia, I turned the property over to lVIr. Osgood.
Upon your return I had the pleasure of reporting in person.
I am, sir, very respectfully, your obedient servant,
RICHARD ARNOLD,
Second Lieutenant Third Artillery.
His Excellency I. I. STEVENS,
Chief of Northern Pacific Railroad Expedition.

22. REPORT OF LIEUTENANT R. MACFEELY, U. S. A., OF HIS RETURN FROM FORT OWEN TO
WALLAH-WALLAR.
FoRT VANCOUVER, W. T.,
January 20, 1854.
IR: In compliance with the request in your letter of the 4th instant, to furnish a report of the
route passed over by me in returning from the St. 1\fary's village to this place, I have the honor
to submit the followin :
n ed thee cort which accompanied the expedition for establishing a depot of provi ions
1 ry vill a , from the Dall until our arrival at that place on the 29th of August.
.
he t. Iary'. village, as expect , the party und r your command, it became
n c ~ ry, m r r t r du e
much a p i 1 the xp nditure of the provisions intended for
1r u
th t ll wh ~
rvice c ulu be di~pe sed with should be sent back. Accordingly, I
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was placed in charge of sixteen quartermaster's employes and ten soldiers, and ordered by
Li utcnant R. axton to proceed with them to Fort Vancouver.
The route by which I was to return having been left to my own selection, I chose the one
c.:ro sing the Bitter Root or St. Mary's mountains, known as the Nez Perces trail, believing that
by this route I could reach the Dall~s in less ti~e than by either the route across the Cceur
d' Al ne mountains, or the one over wh1ch we had JUSt travelled.
There being no Indians at this time in the neighborhood of the St. Mary's village, I was unable
to procure a guide. I learned, however, from Mr. Frank Owen, that his brother had once
travelled this trail, and that though much worse, it was at least one-third shorter than either of
the others. 1\Ir. Owen also kindly offered to accompany and show me where the trail entered
the mountains.
After remaining a few days at the St. Mary's village to rest our weary animals and to dry some
beef for our use, we set out on the 4th of September without a guide, map, or compass, and with
but twenty days' rations, to find our way back by an unknown route to the Dalles.
My party consisted in all of twenty-seven men, and we had with us fifty-nine horses and one
mule. The most of our horses were so weak and lame as to be totally unfit to undertake the long
journey through the mountains.
Our course, as near as I could guess, for the two days after leaving the St. Mary's village, was
nearly south; passing up the valley of the Bitter Root, and following that stream about forty miles,
the trail entered the canon or pass in the mountains.
The country through which we passed was moderately rolling; about one-fourth being covered
with timber, and the rest prairie or open land. The soil of the bottom land is a brownish loam,
mixed with sand-gravel; that of the upland contains less loam, and is not so rich, though yielding
an abundance of good grass.
On entering the mountains on the third day, we took a nearly west course, following a small
Indian trail which led through a deep canon up the Nez Perces fork of the Bitter Root river,
crossing and recrossing it very often during the day, the trail winding at first through open
timber, which gradually became thicker as we advanced farther into the mountains.
This
stream, I was informed by ]\Jr. F. Owen, is the principal fork of the Bitter Root; it varies in width
from three to six yards, seldom exceeding two feet in depth. Its current is very rapid, and, ]ike
all mountain streams, it is clear and cold.
Aiter following up this stream for about twenty-five miles, and encamping on it one night, we
commenced the ascent of the mountains. The trail ascending for some time by a gentle acclivity,
and winding round the edge of a precipice, became, as we continued to advance, more steep ;
in some places leading us across narrow shelves of rocks, and at others over a loose soil of sand
and gravel, making it difficult and · dangerous for our animals. In about an hour, leaving the
edge of the precipice, we continued toiling up the side of the mountain, and after six hours' hard
climbing reached what seemed to be its summit, but was in fact the brink of a deep and precipitous ravine, from the bottom of which rose a second slope, similar to the one we had just
ascended. We descended by a steep and rugged path to the foot of this ravine, where we found
a small spring. Stopping here about an hour to rest our animals, we were compelled, for want
of grass, and in hopes of soon finding some, to set out again. When about half way up this slope,
night corning on, we were unable to follow the trail, and finding no grass, tied up our animals to
keep them from straying off in search of it; and having no water with which to prepare our
supper, we turned in without it.
·
The next morning we started at peep of day, and not having eaten anything since the morning
before, were anxious soon to come upon water, intending, when we did, to stop and get breakfast.
Ouc animals were no\V so much exhausted from the fatigue of the last two days, during which
time tb Y had had nothing to eat, that I made all the men dismount, and informed them that tbey
would have to walk until we got out of the mountains. Our road this day was similar to that
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trnv 11 d the day b fore, full of teep ascents and yet more precipitous declivities, and much
b tnt tc by fallen timber. About 12 o'clock we arrived at the foot of a deep ravine, from the
sid of which i sued a mall prin , and findina a little grass in the vicinity, I concluded to encamp
here. The prina was o small that we had to dia a number of little wells for the water to
collect in, in order to obtain sufficient for our elves and animals.
Three of our horses gave out this day and were left behind, and many of the others were so
much used up, that it was with great difficulty that we got them into camp.
For eight days more we continued climbing mountain after mountain, our difficulties increasing
as we proceeded; and when atter much toil we had attained the summit of one of these mountains,
it was only to behold another of still greater altitude rising in advance of us; and so it continued,
day after day, until we began to think that there was no limit to them.
These mountains, unlike any that I had before seen, seemed to have no dividing ridge, but are
an immense mass of mountains, broken into conical peaks and lateral spurs, and all thrown
together and piled one upon another in wildest confusion.
Owing to the scarcity of grass we were unable to make regular camps-sometimes stopping
three or four times during a day to allow our animals to gather the thin grass on the sides of the
mountain, and frequently encamping at night without either water· or grass.
We suffered a good deal from the cold, owing to the sudden transition to a high altitude. For
several days we had to contend against rain, hail, and snow, which, by making the road muddy
and slippery, kept both men aud horses on a continual strain. Often. the road was obstructed
with large pine trees which had fallen and lay in every direction across the trail, making it
almost impassable. On the summit of two of the mountains we found snow to the depth of
three or four inches, and it was still snowing there, while in de~cending into the vall~y it changed
into sleet and rain. At last, about noon on the 15th of September, we found ourselves on
the summit of the last mountain, and beheld the Nez Perces plains spreading out in smiling
verdure beneath us. The contra t between these va~t plains, glimmering with reflected sunshine,
and the cold and dreary region from which we first beheld them, inspired us with fresh energy;
and, forgetting our fatigue, we hurried down the mountain, dragging our jaded animals etfter us,
hoping soon to reach its base, where our animals would obtain food and rest. We soon, however,
discovered that our hopes were not to be realized as soon as we had imagined, and that we had
still a long distance to travel before reaching the plains.
About sundown we encamped in a little open prairie on the side of the mountain, where we
found better grass than our animals had had since leaving the St. Mary's valley. There being
no water here, at dawn of day we were again on the march, and, after travelling about five
miles, came upon a small tream at the base of the mountain. Bordering on the stream was
a large prairie covered with a luxuriant growth of bunch-grass. Here I concluded to remain
a few days, as our animals were completely worn out and required rest; besides which, private
Stevens, a soldier attached to the escort, having faileu to reach camp the night before, I wished
to send back in search of him.
This man had not been een by any of the party since noon th e day before, and I feared that
some accident had happ ne to him. 1 therefore, immediately after encamping, sent two men
b ck on the trail to look for him.
Th ~e men remained out all night, and id not return until the foilowing evening. They found
the ~addle and bridle b€'1 nging to the lo t man about fifteen miles back from our camp, but
1houah tb y had built fires and sboutecl, and fired off pistols from every height, had seer. nothing
of him. Th y ai that it had sn w d all night, and that in the morning it was so deep that
tb · hn 1 rrr , t
1ffi lty in k pin n the trail.
ln orne pla ·p. the now ha
rjft •d, n wa tw and thr [; et deep. They ha 1 gone back
tf ·i bin ' nil· f h • un mit f th m untain,
m di t nee beyond wh re th man had been
h~l · n. I s ' I P' rti ::; to
the llii of th mountl!lin , and to build fires, in order
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to attract his attention; but after two days' unsuccessful search I was compelled, in consequence
of the scarcity of provisions, (we having but seven days' rations left,) to give him up for lost, and
to proceed on our journey without him.
I have recently learned that this man, after wandering several d'Lys in the mountains, during
whi h time his feet and hands were frozen, found his way to the plains, where he was discovered
an 1 taken cure of by some Nez Perces Indians, who, after he had recovered sufficiently to travel,
took him to Fort Dalles. He is now in the hospital at that post, and has not yet recovered sufficiently to be sent to duty.
It appears, from his statement, that his horse gave out, and in trying to get him along he got
behind the train, and losing tbe trail in consequence of the snow which covered it, became bewildered, and was unable to.find it again. When discovered by the Indians be was unable to walk,
and in a f:1mishing condition, not having eaten anything fi)r fifteen days but a prairie chicken,
which hP- killed with a stick.
On the morning of the 17th we started again, and in about two hours came upon a stream,
which I supposed to be the Kooskooskia or Clearwater. This stream, where we crossed it,
flows with a rapid current over a bed of pebbles, and is about twenty yards wide. Fording it,
we came upon a deserted Indian camp. Here were the poles of ·discarded lodges, near which
were several small gardens that had evidently been cultivated this season, and from the piles of
hulls which l saw scattered about, I judged that peas had been the principal crop raised in them.
The trail which we had followed S9 far, here became broader and divided into two-one
following down the Clearwater, the course of which at this place seemed to be nearly north, and
the other taking off the left in· a southwest direction. I hesitated for a few mom~nts, not knowing which of these trails to take, when discovering some fresh tracks of horses and cattle on
the one to the left, and the course of this one agreeing with that which I thought we ought to
travel, decided me in choosing it.
On leaving the Clearwater, we wound our way up a steep hill, and continued to ascend by a
series of gentle ramps, and at the end of about twenty miles came to the top of a ridge running
in a direction nearly parallel to that stream. Between this ridge and the Clearwater, the
country, with the exception of a few straggling pines, is destitute of timber, the soil of which,
though dry and sandy, yields an abundance of fine grass. After crossing this ridge, until we
struck the Snake river, we travelled through a beautiful country, allernating with open prairie
and timber land, and intersected with numerous little rivulets, varying in width from two to six
feet. The soil bordering on these streams is a dark loam, and afforded fine pasturage f~r our
animals.
We travelled very slowly, not over fifteen miles a day, for many of our horses were so weak
that they faltered and staggered as they walked.
On the morning of the 20th of September we came suddenly in sight of Snake river, running
through a deep chasm with perpendicular sides a thousand or fifteen hundred feet below us ; so
that it looked like an inconsiderable stream.
Following along the edge of this chasm for several miles, we descended, through a narrow
ravine about six miles in length, to the margin of the river, which we struck about twenty miles
above the mouth of the Clearwater. Pursuing our course along the river for a few miles, we
came to an Indian lodge, which was occupied by an old Nez Perce and his son. These were
the first persons we had seen since leaving the St. :Mary's village. Ascertaining from the old
Indian that it was impossible to follow the river any farther on this side, I engaged him to cross
us over in his canoe, and to accompany us as guide to W allah-W allah. As he had but one
canoe, it was not until about one o'clock on the following day that we succeeded in getting
everything sa:fi ly across. l\'Iany of our horses were so weak that we had to swim them acrp§~
by the side of the canoe.
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The river here run"' with a rapid current through a deep canon with perpendicular sides, and
upward~ of thrc hundr d yarcl wide, and as clear as spring water.
For two Jay~ and a half w e fi>llowed a narrow rocky trail down the course of Snake nve::r.
ometime coming upon rocky bluff.:::, ri:ina perpendicularly from the water, we would wind our
way in a zigz· g cour e up th ir sides; sometimes passing along a narrow path, with a wall of
rock nn one side, and a yawning precipice on the other. In crossing one of these narrow ledges,
one of our pack-hor ·es lo"ing his foot-hold, rolled five hundred feet down a precipice and was
instantly killed. He was only prevented from falling into the river by coming in contact with a
large rock.
As we proceeded down th~ river, the bluffs on either side became less steep and rocky, and
gradually dimini~hed in height.
We passed several lodges of Indians on the banks of the river.
About thirty-five miles below where we crossed it, our trail left the river and followed up the
course of a small stream for six or eight miles. Leaving the stream, we ascended a succession
of hills, and after travelling about twenty miles over a rolling, sandy country, (destitute of timber,
but covered with a luxuriant growth of wild sage,) we descended a steep hill, at the foot of which
ran the Two Canon river. This stream flows with a gentle current, and is about six yards wide
and two feet deep.
Crossing this river, our trail led us over a gently undulating country, and at the end of about
twenty-five miles came upon a small creek, ten or twelve feet wide, called the "Touchet."
Following along this creek about fifteen miles, we left it, and after a march of fifteen miles over
a barr~n, sandy country, reached Fort Wallah-W allah on the 27th of September.
On our arrival at this place we were completely out of provisions, and for seven days previous
had been living on half rations. I obtained from the Hudson's Bay Company's post a supply
sufficient to last us to the Dalles.
We remained at Wallah- W<Jllah two days to jerk some beef, and to allow our animals to
recruit a little. We set out again, and taking the Columbia River trail, reached Fort Dalles on
the 6th of October. Turning over the public animals and property in my charge to the quartermaster of that post, I took river transportation, and arrived at Fort Vancouver on the lOth of
October.
I estimate the distance from the St. Mary's village to Fort Dalles, by the route which. we
travelled, to be bet ween 450 and 500 miles. We were thirty-three days in ace omplishing this
journey. One-third of this time our route was over barren, rocky mountains, destitute of grass,
which so weakened our horses ancl wore off their hoo£-, (they being unshod) that seventeen of
them gave out, and being unable to travel, were abandoned. Besides these, we lost seven
others-five of which strayed away or were stolen, and two were accidentaJly killed; one by
falling down a precipice, and the other, getting entangled in his picket-rope, was choked to death.
The distance from the Bitter Root river (across the mountains by the trail which we travelled)
to the Clearwater I estimate to be about one hundred and thirty miles.
The whole country from the t ..Mary's village to the Dalles, with the exception of a few
valleys on the Bitter oot and b tween the Clearwater and Snake rivers, is a barren, sterile
desert, without a single redeeming prop rty to recommend it.
In condu ion, I have to state that I received no in truction, to make an exploration of this route;
and a I took no intere tin it, and kept no notes, I am unable to furnish you a more detailed
rep rt re .. peeling it.
I am, sir, very respectfully, your obedient servant,
R. l\IACFEELY,
Second Lieutenant Fourth Infantry.
v rn r I. I. 'TEVE. · ,
ltL Chargt of. · P. R. Er.ploration, Olympia, Washington Territory.
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G.
NAVIGABILITY OF THE COLUMBIA.
23.

REPORT OF DR. GEO. SUCKLEY, ASSISTANT SURGEON, U. S. A., OF HIS TRIP IN A CANOE FROM

FORT OWEN, DOWN THE BITTER ROOT, CLARK'S 'FORK, AND COLUMBIA RIVERS, TO VANCOUVER.
OLYMPIA, wASHINGTON TERRITORY,

December 19, 1853.

SIR: I have the honor to submit the following report concerning my operations while at the
Flath ad village of St. Mary's, and my subsequent reconnaissance of the Bitter Root, St. Mary's,
Flathead or Clark and Columbia rivers, agreeably to instructions received from you dated
October 2.
I had considerable difficulty in making a canoe which would answer the purpose. A skin-boat,
made of three bullocks' hides, was at length constructed, and on the 15th of the same month I
embarked, with two white men and an Indian, to descend the Bitter Root river. The inhabitants
at St. Mary's were entirely unacquainted with the nature of the river and its capabilities for canoe
navigation, no boats ever having been known to ascend the river higher than the Horse Plain,
just below the junction of the St. Mary's and Pend d'Oreille rivers.
1.\'Iy trip being considered so hazardous, I was obliged to proceed with great caution, and it
was not until the eleventh day that I reached the latter river. On the 25th day after my departure
·from St. Mary's I reached the Pend d'Oreille mission. My provisions had entirely given out,
but, thanks to the kindness and hospitality of the good missionaries at that point, my stock was
replenished. Here I found that the skin-canoe had become so rotten that it became necessary,
in case I proceeded farther by water, to obtain a new boat. Owing to the miscarriage of some
letters of instruction which had been sent to· me from you, and from a wrong impression on the
miuds of the priests to the effect that they had heard of your having sent positive orders to me
to relinquish the trip, I was reluctantly compelled to take h Jrses and proceed to Fort Colville, ·
on the Colu!llbia river, distant sixty miles by land. The distance by the river may be a little
more. It is my opinion, from what I could learn by observation and report, that I could have
descended the Clark river to that point, although, of course, I should have been obliged to use
great caution, as nothing definite is known by the Indians, or others, concerning this point of the
river. I suppose that the river would be navigable by the Indians in their canoes, if there was
any inducement for so doing. Their hunting-grounds lie in another direction, and they are
too indolent to travel for the sake of exploring or for pastime.
On the thirteenth of November I arrived at Fort Colville, where I obtained further supplies;
two canoes and three Indians.
On the seventeenth I again embarked, reaching Fort Vancouver on the sixth of December.
On the route I stopped at Fort Okinakane, Fort W allah-Wallah, the Dalles, and the Cascades,
and obtained such supplies as I needed. The time occupied in making the whole distance was
fifty-three days, or two days less than was occupied by the main train, under Lieut. Donelson,
between the same points. The running time, exclusive of stops, was two hundred and eightyfive and a half hours, and the distance, (approximate,) as measured by the course of the rivers,
including the greater and lesser bends, was one thousand and forty-nine miles. This will give
the average speed of 3.674 miles per hour. There were but three portages on the whole route
of any magnitude: one of thirteen hundred paces on the Clark river, above Lake Pend d'Oreille;
one on the Columbia, at the Dalles, of eight hundred paces; and, lastly, one at the Cascades of
one and a half mile in length. On the latter I made use of the wooden railway to convey the
canoes and their loads. It should be borne in mind that this passage was made at the lowest stage
of ·w ater, when the current was proportionately feeble.
·
The Bitter Root river was quite shallow in many places, and my canoe, which, when loaded,
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drew about ten inche of water, had fr quently to be liahtened. After reaching the St. Mary'sformed by the junction of the la t-named ri\' r and the H ell Gate river-! always had sufficient
depth of water. About ixty mile:, (by the river) below the mouth of the Hell Gate the mountain approach very clo ely to the bed of the stream, rendering its current very swift, and abounding in rapids. Farther down it is more traight, with large fla.ts on one or both sides; channel
deeper and current more sluggish.
At a point about sixty miles above the Pend d'Oreille mission (of St. Ignatius) is the Pend
d'Oreille or Kalispelm lake, formed by a dilatation of the river; it is a beautiful sheet of water,
about forty-five miles in length: below it the river is sluggish and wide for some twenty-six
miles, where rapids are again encountered during low water. From a point nine miles above
the lake to these rapids, a d.i~tance of about eighty miles, steamboats drawing from twenty to
twenty-four inches could readily ascend. In higher water, of course, the distance would he
lengthened. There would be but one bad obstacle between the Cabinet (twenty-five miles
above Lake Pend d'Oreille) and a point ten miles below the mission, a distance of one hundred
and forty miles. The obstacle alluded to is where the river is divided by rocky islands, with a
fall of six and a half feet on each side. At this point a lock might readily be constructed. The
Hudson's Bay Company's large freight-boats are in the habit of ascending from the lower end of
Pend d'Oreille lake to the Horse Plains, a distance of about one hundred and thirty-five miles.
This involves two portages. On the Columbia., between the mouths of the Spokane and
Des Chutes rivers, a distance of about three hundred and fifty miles, there are but three bad
obstacles to navigation for steamboats drawing from twenty to thirty inches. The principal ·
of these are the Priest and Buckland rapids. These might probably be locked, or so modified
by art as to render them passable by steamboats or other craft. The mouth of the Des Chutes
river is about eight miles above the present steamboat landing at the Dalles. I have dwelt on
these particulars, knowing how important they w~ll prove in relation to questions of railroad
construction and the transportation of supplies. From the Horse Plains before spoken of, the
river, so far as I examined it, would he excellent for rafting purposes. Timber in this manner could
be transported a great distance. Above this, to the St. Mary's village, I cannot give a decided
opinion in its favor, but I am inclined to the opinion that rafts might be run-at any rate, logs
could be readily driven down the current from an immense distance.
While on the subject of timber, I will briefly allude to its quantity and quality. Along the
Bitter Root and Hell Gate rivers, and the mountains in their vicinity, the red pine a11d the larch,
favorite trees in E.hip-building, are found in great quantities. Farther down these streams we
find, in addition, cypress, cedar, hemlock, spruce, and fir, besides several hard-wood trees. The
timber country extends from the main range of the Rocky mountains to a point about eighty
miles below Fort Colville; from thence to the Dalles there is no timber. At the Dalles it again
appears, and trees of many descriptions, and frequently of enormous size, are found thickly covering the valleys and surrounding hills. Good building-stone is found along nearly the whole
route. There are a few pieces of excellent land along these rivers; their waters are clear and
beautiful, and filled with thousands of fish of the different species of the salmon family. The
country above the Dalle;:; is remarkably healthy, (see medical report.) The St. Mary's valley,
so called after the Roman Catholic mission which was here established, is situated between the
Hocky and Bitter Root ranges of m'ountains. The valley at Fort Owen (on the site of the former
mission) is about twelve miles wide. It is very fertile, watered by cool, sparkling brooks, and
surroun ed by lofty and picture que mountain . It is inhabited by the Flathead or Selish
Indian . How they obtained the name of Flatheads I am unable to say, as the custom of fiatt ning children's heads i~ not practise by them.
The men are rather below the average size,
hut th .Y ar 'N 11-knit mu"cular, and go d-1 oking. Although profe"sedly Roman Catholics,
riginal mo e f dre s, and many of their old cu"toms. They are
hey ttll keep P th ir
r m· rk 1
-nat red, an amia le.
n ace unt of the depredations and constant
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aggressions made upon them by the Blackfeet, and their own migratory habits, it was found inadvi able to keep up the mission among them. It was accordingly abandoned three years ago.
Th y still remember the good teachings of the missionaries, as evinced by their honesty and chastity. Although few in number, they are very brave, and invariably attack the Blackfeet when
they meet. The custom of scalping dead enemies is abandoned by them. Owing to the incursion of the Blackfeet, who steal their horses, they have but a few good animals left-so few, that
some are prevented from buff~]o hunting in consequence. They raise some wheat and potatoes,
but depend principally on the chase for subsistem:e. They have quite a large number of cattle;
these they corral at night to prevent them from being killed by the Blackfeet. The latter Indians
do not steal cattle as they do horses, but kill them out of malice. The brothers Owen purchased
the mission buildings of the priests, and established a privat() trading-post. This is called Fort
Owen. It is surrounded by the Flathead village, numbering sixteen wooden houses. The soil
of the valley is exceedingly fertile. Cattle do not generally require foddering in the winter, the
snows are so light. All the numerous streams abound in fine trout. Grouse in the valleys and
on the mountains, bear, deer, elk, beaver, and mountain sheep, are abundant. Buffalo were formerly in great numbers in this valley, as attested by the number of skulls seen and by the reports
of the inhabitants. For a number of years past none had been seen west of the mountains; but,
singular to relate, a buffalo bull was killed at the mouth of the Pend d'Oreille river on the day I
passed it. The Indians were in great joy at this, supposing that the buffalo were coming back
among them. In addition to the foregoing, I collected considerable information respecting the
missions, and the past and present condition of the Indian tribes on my route. Much of this is
contained in my journal, from which I take the following extracts.
November 6, 1853.-Thirty-two miles below Lake Kalispelm. To-day, after paddling ten miles
along the river, which is here about three-fourths of a mile wide, we got into swifter ·water and
a quick succession of rapids. The nineteenth mile brought us to our last portage this side of the
mission of St. Ignatius, (R. C.) Here an island blocks up and dams the river, which relieves
itself on both sides of the island by a cascade of about six and a half feet perpendicular fall.
In the middle of the island is a cleft, now dry, which becomes a third channel in high water.
Below the island a bay makes in to within thirty feet of the water on its upper side. Over this
thirty feet of rock we made a portage of our stuff, and dragged our boat across. I learn that
about thirty-five miles to the north there is a beautiful sheet of water called Lake Rootham. It
is about the same size as Lake Kalispelm, ·and, like it, beau6fully clear, and surrounded by lofty
mountains, but surpasses the latter in beauty by the great number of small islands it contains.
The outlet of the lake enters Clark river about five miles above the fall. From Lake Rootham
a mountain ridge runs south-southwest to the 8pokane country, a distance of about seventy miles.
The river and ridge intersect at the fall, the island between being wrought into its present shape
by the continual action of the water. According to the accounts of Indians and hunters, with
the single exception of the break in its continuity, produced by the river at this point, the summit
presents · an almost dead level, and would offer many advantages in this respect for a trail or a
wagon road. This range is much lower than the others in its neighborhood, and is free from
snow in the summer. The occurrence of a natural level for a distance of seventy miles may, in
future, be turned to great advantage. The fall on Clark river, in all probability, affords one of
the best natural sites for manufacturing and milling purposes that can be found anywhere. The
island not only forms a mill-site of incalculable water-power, but it affords an unyielding and
safe foundation, secure from damage during the highest freshet. In the neighborhood of the fall
there is but little land suitable for cultivation. The soil on the craggy hill-sides is thin, and at
present covered with a dense growth of heavy timber. After making the portages, we proceeded
two and a half miles down the river and encamped for the night.
~ovember 7 .-:Made an early start. Paddled nine hours. At dusk we encamped with some
Ind1ans, on the left bank of the river, about half a mile above the outlet of Lake Debeoy. There
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are four lodO'e at this place, all built after the fashion of the Sioux lodges, with the single difference that they are covered by mats of reeds instead of skins. These mats are made of ru.shes
laid parallel and fastened together at the ends. For convenience in travelling, the mats are
rolled into cylindrical bundles, and are thus easily carried in canoes. Our breakfast and lunch
to-day consisted of camas roots and dried berries, a little flour and hard bread crumbs (our last)
being sprinkled in to thicken the compound, thus making a somewhat palatable compound or
mush, or gruel. This fills up the stomach, but does not allay h1 nger. Our provisions are out,
the ground is covered with snow, and the sky obscured with clouds. The weather is excessively
cold. Our tent is wet, as indeed it has been for a week or more. Our robes and some of our
blankets are in the same condition; and, on the whole, our situation is ,quite uncomfortable.
Under these circum tances, I concluded to lodge all night with the Indians. Our hungry stomachs
were quite willing to partake of any hospitality they might offer in the shape of food. With
these feelings I entered the lodge of AH-ol-sturgh, the head of the encampment. The other
lodges are principally occupied by his children and grandchildren. They provided us with dried
camas and berries, also a piece of raw tallow, which tasted very good. · Shortly after our
entrance, All-ol-sturgh rang a little bell; directly the lodge was filled with the inhabitants of the
camp, men, women, and children, who immediately got upon their knees, and repeated, or rather
chanted, a long prayer, in their own language, to the Creator. The repetition of a few pious
sentences, an invocation, and a hymn, closed the exercises. ln these the squaws took as active
a part as the men. The promptness, fervency, and earnestness all .showed, was pleasing to contemplate. These prayers, &c., have been taught them by their kind missionary and friend, the
much-loved Father Hoecken, (S. J.) He is stationed at the Mission of St. Ignatius, from which
we are, I hope, but a few miles distant. The participation of the squaws in the exercises, and
the apparent footing of equality between them and the men, so much unlike their condition in
other savage tribes, appear remarkable.
November 8.-We ate some more dried berries and some dried fish for breakfast, and, after
making our Indian fi·iends some presents, pushed off in our canoe for the mission, which we
reached after paddling seven miles. I walkeJ up to the door of the mission-house, knocked and
entered. I was met by the reverend superior of the mission, Father Hoecken, who, in a truly
benevolent and pleasing manner, said, " Walk in, you are welcome; we are glad to see the face
of a white man." I introduced myself and the men, and stated that I had come all the way
from St. Mary's by water, after a journey, or rather voyage, of twenty-five days; that I was
out of provisions and tired. He bade us welcome, had our things brought up from the boat, an
excellent dinner prepared for us, and a nice room to sleep in, and treated us with the cordiality
and kindness of a Christian and a gentleman. In these kindnesses the Reverend Father Mennettree, and the lay brother, ~Ir. Mageau, cordially took part-all uniting in their endeavors to render
us comfortable and make us feel at home. From the Reverend Mr. Hoecken I have the following particulars concerning the mission and the condition of the inhabitants in its vicinity: The
mission was established nine years ago; the whole country at that time being a vast wilderness.
Its inhabitants were the Kalispelms. They lived mostly from the Pend d'Oreille or Kalispelm
lake, down the Clark river, to this point; they speak nearly the same language as the Flathead
or elish lndians. Another mission ( t. Mary's) was at the same time opened among the
last-mentioned tribe. Between these two, in the vicinity of the Horse and Camas plains, on the
Clark river, another band, calling themselves Kalispelms, has since been formed, of which
Amhro e i the chief; this and con i t of a number of floating and wandering families, compos d of ~ P kan , Kali p lm prop r, and Flatheads, who, having intermarried, have formed
habit f ojournincr at thi" locality during their annual migrations to and from the buffalo buntmer- round.· In all, the two band f Kalispelm"' number about one hundred lodges-say sixty
f th ' ~~h P lm pr p Jr, or tho. who r c rrni:-e ict r a their chief-and have their headJUart r at h mi i n an ahont ~ rty of the new band already alluded to, who look up to
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Ambrose, and who live above Lake Pend d'Oreille. The Flatheads number about forty-five
lodges. These are not all inhabited b! Flatheads, there being bu.t very few pure F~at heads
left, the race having been almost extermmated by the Blackfeet. The mass of the natiOn now
con i ts of Kalispelms, Spokanes, Nez Perces, and Iroquois, who have come among them, together
with th ir descendants. Pierre Baptiste, the old Iroquois at Fort Owen, thi1~ks that there are
about sixty lodges among the Flatheads, but says that many of them are only inhabited by old
women (widows) and their daughters. For the first two years the missionaries lived in skin
loclaes, accompanying the natives on their periodical hunts and visit8 to their fishing-grounds, &c.
Du~ing this time they found it very hard to live. Their food consisted principally of camas roots
and dried berries, which at best contain but very little real nourishment. They raised some
wheat, which they boiled in the beard for fear of waste-parching some of the grains to make a
substitute for coflee. After this, they slowly, but steadily, year by year increased in welfare.
Each year added a small piece to their tillable ground. They then obtained pigs, poultry, cattle,
horses, agricultural implements, and tools. Their supplies of tools, seeds, groceries, clothing,
&c, are shipped direct from Europe to the Columbia river; There are two lay brethren attached
to the mission. One of these, Brother Francis, is a perfect jack of all trades. He is by turns
a carpenter, blacksmith, gunsmith, and tinman-in each of which he is a good workman. The
other, Brother Mageau, superintends the farming operations. They both worked hard in bringing
the mission to .its present state of perfection, building successively a windmill, blacksmith and
carpenter's shops, barns, cow-sheds, &c., besides an excellent chapel, in addition to a large
dwelling-house of hewn timber for the missionaries. The church is quite large, and is tastefully
and even beautifully decorated. I was shown the handsomely-carved and gilded altar, the
statue of "Our lVIother," brazen crosses and rich bronzed fonts; work which, at sight, appears
so well executed as to lead one to suppose that they all must have been imported. But no; they
are the result of the patient labor and ingenuity of the devoted missionaries, and work which is
at the same time rich, substantial, and beautiful. W arks of ornament are not their only deeds.
A grindstone, hewn out of the native rock, and moulded by the same hand which made the chisel
which wrought it; tin-ware, a blacksmith's shop bellows, ploughshares, bricks for their chimneys,
their own tobacco-pipes, turned with the lathe out of wood and lined with tin-all have been
made by their industry. In household economy they are not excelled. They make their own
soap, candles, vinegar, &c.; and it is both interesting and amusing to listen to the account of
their plans, shifts, and turns, in overcoming obst~cles at their first attempts, their repeated failures,
and their final triumphs. The present condition of the mission is as follows: Buildings-the
house, a good, substantial, comfortable edifice; the chapel, a building sufficiently large to accommodate the whole Kalispelm nation; a small building is attached to the dwelling-house-it contains a couple of sleeping-rooms and a workshop, a blacksmith's shop, and. a store-room for the
natives. These are all built of square or hewn timber. Besides these, there are a number of
smaller outbuildings, built of logs, for the accommodation of their horses and cattle during the
winter, and an excellent root-house. . The mission num consists of about one .hundred and sixty
acres of cleared land. Wheat, (spring,) barley, onions, cabbages, parsnips, peas, beets, potatoes,
and carrots, are its principal products. The Indians are especially fond of carrots. Father
Hoecken says that if the children see carrots growing they must eat some. Says he, "I must
shut my eyes to the theft, because they cannot, cannot resist the temptation." Anything else than
carrots the little creatures respect. The Indians are very fond of peas and cabbage, but beets,
and particularly onions, they dislike. The other productions of the farm are cattle, hogs, poultry,
butter, and cheese. Around the mission buildings are the houses of the natives. These are built
of logs and hewn timber, and are sixteen in number. There are, also, quite a number of mat
and ~kin lodges. Although the tribe is emphatically a wandering tribe, yet the mission and its
vicinity is .looked upon as headquar~ers. Until farms are cleared and properly cultivated by
these lnd1ans, their wandering ·habits must ·necessarily continue. Their ·migrations do not
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genera11y extend over a tract of country of more than one hundred miles square. The journeys
are performed with horses and canoe~. Many individuals of the nation prefer to use canoes
entirely; these are made of the inner thin bark of tbe white pine, spread over red-cedar hoops,
sewed with pruce roots, in the manner of the birch canoes of the Chippewas and other eastern
Indians. The white-pine bark is a very good substitute for birch, but has the disndvantnge of
being more brittle in cold weather. These canoes are also shaped somewhat differently, not
being turned up at the ends like those of the Chippewas.
Just above Lake Pend d'Oreille the Clark river divides into three streams, which again unite,
thus forming two or three large i lands. One of these streams is wide, shallow, and swift. Here
the Indians annually construct a fence, which reaches across the stream, and guides the fish into
a wier or rack, where they are caught in great numbers. To the natives this is a place of great
resort. To Lake Rootham, long celebrated for the superior quality and vast numbers of its
beaver, they go to catch tbe latter animal and to hunt deer. To other places they go to hunt deer
alone; to others to cut flag and rushes for mats, and still again to others to hunt bear. The old
method of cooking fish in bowls of wicker or basket work, heating the water by hot stones, is
still occasionally practised; although the operation is not very cleanly, it is still very rapid, and .
the fish thus cooked have an excellent flavor. In summer the Indians live principally on fish,
which they catch not only by wiers and fish-traps, but by the hook and line and by spearing.
They also collect camas and bitter roots, and a berry, called in some of the eastern States the
sugar-berry or sugar-pear. These they dry separately, and also in cakes, with moss, for "'Tinter
use. This food affords nourishment merely sufficient to sustain life. In the autumn, in addition
to hunting venison and bear, they dry meat and fish for winter use. When the severe cold
weather has fairly set in, the whole band moves to some noted venison hunting-ground, where
during the heavy snows the deer cannot escape, and are readily pursued and killed with clubs.
They hunt over the whole section so thoroughly as entirely to exterminate these animals
in that locality, leaving none to breed. In this way they have destroyed the deer entirely
in all but two or three places. To each of them they will proceed during the coming and one
or two subsequent winters; the deer will then all be destroyed, leaving the inhabitants no
dependence, unless by that time they shall have sufficient land under cultivation to support
them; otherwise, there will be a great deal of suffering among these people. Last winter
they killed eight hundred deer; these were but just sufficient for their wants. The Indians
say that in old times there were but very few deer; latterly they became much more plentiful. About six years ago there was a very severe winter and a very heavy fall of snow. The
Indians wantonly slaughtered many thousands of these animals, most of which were so poor
as almost to be reduced to skin and bone, and for the most part unfit for food. The same winter
many deer died from cold and starvation. As the deer are easily killed during a heavy fall of
snow, the Indians are in the habit of praying for the latter as a great blessing. The following
is a short account of the operations of the mis:,ionaries : They came among these Indians about nine
years ago, and found them to be a poor, miserable, half-starved race, with an insufficiency of food
and nearly naked, living upon fish, camas and other roots, and, at the last extremity, upon the
pine-tree moss. They (the Indians) were in utter misery and want-in want of everything. Their
whole time was occupied in providing for their bellies, which were rarely full. They were of a
peaceable di~position, brave, good-tempered, and willing to work. Of spiritual things they were
utterly ignorant. Unlike the Indians east of the mountains, they had no idea of a future state or
of a Great ~ pirit; neither had they any idea of a soul. In fact, they had not words in their
language to express such ideas. Tbey considered themselves to be animals nearly allied to the
be v r, but greater than the eaver-and why? Becau e, they said, "the beaver builds houses
like u , an he i very cunning, to ; but we can catch the beaver, and he cannot catch usthere[! re ~ ·e are gr ater than he." They thought when they died that was the last of them.
hile thus i orant, it wa not uncommon for them to bury the very old and very young alive,
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b cause, th y said, "these cannot take care of themselves, and we cannot take care of them, and
th y had bett r di ." The missionaries had an arduous labor before them. They commenced
by gainincr th crood will of the inhabitants by means ?f small presents, and by the be~r~yal of
gr at int re tin th ir w lfare in attencla_nce upon the s1~k, and, as the! prospered, by givmg ~he
p r cr atures food, seeds, and instructiOns a~ to farmmg .. ~he I~dtans could not help seemg
that no hopes of temporal or personal benefit mduced the misswnanes thus to labor among them.
ThP- missionary told them that they had a Creator, and that he was good; he told them of their
Saviour, and of the manner of addressing him by prayer. To this they listened and ·believed.
The name they gave the Creator, in their own language, is ~'the One who made himself."
Of the soul they had no conception. In the beginning the priests were obliged to depend
upon the imperfect translations of half-breed interpreters. The word " soul" was singularly
tran slated to the Indians, by one of these telling them that they had a gut that never rotted , and
that this was t"heir living principle or soul. The chief of the tribe became converted, and was
baptized Loyola; the mass of the tribe followed their leader. They now almost all pray, and
have devotional exercises in their families, and seem in a fair way for further advancement. To
show you the good sense, foresight, and benevolence of the priests, I will relate a short conversation I had with Father Hoecken, who is the Superior of the mission and has been among the
people from the first. Says he: ''Doctor, you will scarcely believe it; surrounded by water as
we are, we often have difficulty in getting fish even for our Friday dinner." I replied, jokingly:
"1 suppose, father, that -the Indians find no difficulty in observing a fast on Friday." He
answered immediately: "I never spoke to them about it; it would not do. Poor creatures! they
fast too much as it is, and it is not necessary for them to fast more." The people look up to the
father and love him. They say that if the father should go away they would die. Before the
advent of the missionaries, the inhabitants, although totally destitute of religious ideas, still
believed that evil and bad luck emanated from a fabulous old woman or sorceress. They were
great believers in charms or medicine. Every man had his peculiar medicine or charm, which
was his deity, so to speak; and of it they expected good or ill. With some it would be the
mouse; with others the deer, buffalo, elk, salmon, bear, &c.; and whichever it was, the savage
woulJ carry a portion of it constantly by him. The tail of a mouse, or the fur, hoof, claw,
feather, fin, or scale of whatever it might be, became the amulet. When a young man grew up,
he was not yet considered a man until he had discovered his medicine. His father would send
him to the top of a high mountain in the neighborhood of the. present mission. Here he was
obliged to remain without food until he had dreamed of an animal; the first one so dreamed
about becoming his medicine for life. Of course, anxiety, fatigue, cold, and fasting would render
his sleep troubled and replete with dreams. In a short time he would have dreamed of what he
wanted, and return to his home a man.
During the winter all the large game killed is brought to the camp and distributed equally
among all. One man is chosen as distributor for the winter. To his lodge the animal is brought.
He immediately cuts it up into a number of pieces corresponding to the number and size of the
various families. As soon as it is all cut up, the chief cries, "Come and fetch." Immediately
a Jelegate from each lodge appears and carries off the piece assigned him. Singular to say, no
grumbling or dissatisfaction is ever manifested at the division. This custom was in vogue before
the missionaries came among them; it was first established by their late chief, Loyola. He
appears to have been a remarkable man, and a good chieftain and Christian. Although of a very
quiet and taciturn disposition, he was a good disciplinarian and maintained his authority well.
He was generally beloved, and had great influence over the tribe. Before his death, which
occurred two years ago, be named the present chief (Victor) as the best man to be his successor.
Aft. r . hi~ decease an election was held, at which all the members of the tribe voted, anti by
which VIctor was almost unanimously elected. He is a small man, young, and of good countenance; but so good and amiable in his disposition, that he is scarcely able to maintain his
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authority ov r the tribe. One of hi punishments is to whip the offender, but this he never does
unles the culprit fir t con~ents to the jnfii tion; after which, the latter will frequently laugh or
run mce , or ploy a game, or do something el e in the way of fun to show how little he cares for
the puni hment.
At the mission they have a small mill, by which the Indians grind their wheat. The mill is
turned by hand, and will grind but three bu hels a day.
The mis ionaries say that these Indians are industrious and not lazy, as compared to other Indians; that they are willing to work, but that the land is so poor, and so little of it is susceptible
of cultivation, that they cannot farm enough. The mission farm, as already stated, contains
about one hundred and sixty acres. This is kept up for the natives, as but a few acres would
be amply sufficient for the missionaries. Each Indian who wishes it is allowed a certain amount
of land to cultivate for his own use, and is provided with tools and seed. The farm is for the
most part on a terrace, raised some fifteen or twenty feet above the bottom of the river valley.
The mould is rich and black, but very thin. Beneath this is a bed of bluish clay, very retentive
of moisture and very barren. A small portion, (about two acres,) on the site of a former swamp
now cleared and drained, is of deeper rich black muck, and yields excellent crops.
The land generally does not bear much cropping, and soon wears out. They cannot extend
the farm higher on the mountain slope, on account of the poverty of the land and the abundance
of springs. The large prairie of the valley-bottom, below this terrace, is about twenty feet above
the present level of the river. This, although good rich land , is rendered unfit for agricultural
purposes by the annual overflow, which subsides so late in the season as not to allow any ploughing or other work to be done upon it before the middle of July, too late for almost any crop.
The missionaries have long wanted the natives to move to the Camr d'Alene valley, or to the
Camas and Horse Plains, where the land is better. They have offered to transport the things
necessary to build new houses, but the people are unwilling to go. They say: "This is our
country; here are the graves of our forefathers; here we were born, and here we wish to die ;
we do not want to leave our country, poor as it is."
A few inches below the surface of the earth can be found the ashes and cineritious deposit of
a volcano. The stratum is about one-third of an inch thick. As you proceed in a north-northeasterly direction, it becomes thicker and thicker. Hence we may infer that the crater was in
that direction, and probably can now be found. The inhabitants have never seen it. They do not
travel from curiosity, and the direction is among mountains from the very door of the mission.
In the tribe there are men and women still living who remember the eruption. They say that it
came on during the afternoon or night, during which it rained cinders and fire . The Indians
supposed that the sun had burnt up, and that there was an end of all things. The next morning, when the sun arose, they were so delighted as to have a great dance and a feast.
In the neighborhood of the mission is a large grotto, said to be fifty feet square and very handsome. I was unable to visit it.
The Kalispelms are brave in battle, and are said to be feared and avoided by the Blackfeet.
They are not quarrel. orne, but are of good disposition. The missionaries have done great things
for them-for their bodies as well as their souls. Theft is of rare occurrence. The people seem
to be devoted to religion, so far as external forms go and to the extent that their present understanding will admit. It would take three hundred and fifty acres to supply them with sufficient
food when the deer are destroyed. A little government aid could be well applied. Powder is
dear with them, as al o is ev rything else. Furs are scarce, and, in consequence, the people
are v ry poor. "\ hile sojourning in these part , I was told that there is an abundance of lead
re on the K ~l naic river. Black lead is found at t. l\Iary's, and gold on Hell Gate river .
. opp r and 1.lver are aid t exi tin the mountains north. The loud, deep-sounding reports,
hk he .xplo~Ion .of h avy pi c~s of ordnance, occasionally heard in the Rocky mountains, and
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except durincr the coldest winters. The old trappers thought that these noises were produced by
th burstincr of silv r mines. Their opinion in such a matter is of but little importance, to my
mind . Th~re are three or four explanations concerning the manner in which these sounds may
have b en produced. They rriay be simply volcanic detonations. These are frequently heard
at great distances. Humboldt mentions having heard volcanic detonations in the Andes from
Chillo, near Quito, a distance of eighty-eight miles. But the fact that these noises in the Rocky
m untains are only heard during the most severe winters, seems to render this explanation improbabl .
imilar reports, attending the opening of cracks or chasms, are said to be common in the
Polar regions. They may be caused by the detachment of heavy masses of ice, or more probably by land-slides. On the main Columbia, a short distance above Fort Colville, the black pipestone is found. There is no red pipestone west of the mountains, except that which is already
fabricated into pipes. The natives have a few among them, which originally came from the Sioux
country, and which they have obtained either as presents, by barter, or as war trophies. I left
the mission on the lOth of November, and arrived at Fort Colville on the 13th. Here I was
kindly entertained by Mr. Angus McDonald, the officer in charge of the post. Near the fort is
the mission of St. Paul, established among the Kettle Fall Indians, on the left bank of the Columbia, about one mile from the Kettle Falls. I visited the mission establishment three times during
my stay at Fort Colville. It is superintended by the Rev. Father J oset, assisted by one other
priest and a lay brother. Father Joset received me very kindly. He is a Swiss, and very gentlemanly and agreeable in his manners. To him I am indebted for much valuable information
concerning this part of the country. The mission establishment consists of a chapel, a dwellinghouse, and several other buildings. There is no farm attached to it. The Indians have sufficient
to eat, which they obtain from other sources. There is, consequently, no necessity requiring the
missionaries to cultivate land, as they can obtain all they want for their own use from the Hudson's Bay Company. The Kettle FaUs Indians call themselves Squeer-yer-pe. The chief of this
tribe is called Pierre Jean. He, with most of his followers, live in their lodges around the mission. The number of souls in this band is about three hundred and fifty. During the summer
season the Indians from all the surrounding country congregate at this place to catch salmon.
There are then about one thousand at the falls. The Squeer-yer-pe name for the Kettle Falls is
Schwan-ate-koo, or deep-sounding water. Here the Columbia pitches ovet a ledge of rocks,
making a fall of about fifteen feet perpendicular. The Indians sow a little wheat and plant some
potatoes, of which they are very fond; but their principal subsistence is the everlasting salmon.
These come up annually in great numbers, on their way to the headwaters of the Columbia.
The Indians, as before stated; all collect in the neighborhood of these and other falls, where they
riot in feasting on their captured prey. They kill hundreds of th<?usands of these fish by spearing them. The myriads of salmon that ascend the rivers of the Pacific coast are almost incredible. In many places the water appears alive with them, and the shores are thickly lined with
the dead and dying fish. This, according to De Smet, is particularly noticed on the small lakes
<?f the upper Columbia, in the vicinity of Martin's rapids. The salmon ascend the Clark river to
a point about twenty-five miles above its mouth. Here the great falls prevent their further ascent. The question has often occurred to me whether it would not be a good plan to blast out a
raceway or gradual ascent over these falls, and thus allow a passage of the fish to the whole
back country, from which arise the sources of the Clark. This certainly would be providing
food for the Indians and others at a very trifling expense. The salmon of these waters, unlike
those of other parts of the world, do not take the hook; and, strange as it seems, they are said
never to stop searching after the source of the stream they are in. Their march is always ahead
until they spawn and die ; they never return to the sea. This seems to be the general opinion of
the people with whom I have conversed.
The subject, however, will never be thoroughly understood until a number of careful, judicious
experiments have been instituted. Salmon are taken on the hook by trolling in the salt water of
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Puget sound. Herbert give3 an account, taken from Richardson's Fauna Boreali Americana, of
six different kinds of salmon known in the Oregon waters. The European fish are said to return
to the sea. after spawning; there th ey remain a year or two, until they become sufficiently restored,
before they reascend the rivers to spawn again. The Columbia river salmon weigh from six to
forty pounds; they are in excellent condition until they reach Wallah-Wallah, after which they
are much poorer, both in flesh and flavor. The Indians along the river collect, during the
summer and fall, these fish, which they want for winter use; these are split open and the bones
taken out, leaving the skin with a layer of meat upon it, which whe1~ dry is about a third of an
inch thick. These are scarified in various directions, and then hung for a short time in the smoke
of a fire. They are then hung on poles or the branches of trees, where they are freely exposed
to the wind. In a month they become perfectly dry, and are then housed in small store- houses,
built much in the shape ofthe hay barraclcs of the eastern States, the floor upon which they are
laid being, for security against dogs and wolves, raised about eight or ten feet above the ground
boards; bark and matting are placed over them to secure them from rain, also from the depredations of the small fish crow (Corvus ossifragus.) Salmon thus dried forms the principal food of
the natives during the winter. There is no venison, and scarcely any other game, in the vicinity
of Fort Colville. The fur trade with the inhabitants in its immediate neighborhood amounts to
but little. Almost all of the trade of this kind carried on by this trading-post is through the
smaller forts it supplies in the Flathead and Kootenaie country, or among the tribes farther up
the main Columbia. An Indian gave me a list of the various tribes and bands of Indians in the
neighborhood of Fort Colville, and west of the Rocky mountains, who speak dialects and variations of the same language. These dialects are still so similar as to be easily understood by any
of the Indians composing the bands.
Selish, (Flatheads,) T -com-oe-loops.
Spokane, (Spokanes,) Ne-com-ap-oe-lox.
Kalispelm, (Pend d'Oreilles,) Sar-lit-hu, near Okinakane.
Sqneer-yer-pe, (Colville Indians,) Squaw-a-tosh.
Sin-poil-er-hu, (Sinpoils,) Sklarkum.
Wagon and railroad routes run through the Bitter Root and Creur d'Alene mountains. The
result of my observations, together with the information I obtained from the Rev. Fathers
Hoecken and J oset, and from others, is as follows :
The valley of the St. 1\tiary's river, from the junction of the Hell Gate and Bitter Root rivers
to the Horse Plain, at the mouth of the Flathead or Pend d'Oreille river, will admit of a railroad
line of easy grade ; but the numerous very short curves obliging frequent crossings by strong
bridges, the great length of the route if the river is followed, the steep banks and the highraised work necessary to prevent the encroachments of the freshets, (which in many places
rise from twenty to thirty feet above the common level,) will all render this part of tbe road
exceedingly expensive. On the other hanJ, the character of the rocks is such that, where side
and deep cuts are required, quarrying a11d blasting can be readily done. From the Horse PJain
to the Cabinet there is a good, easy, natural grade on the right bank, with fewer curves and
greater width of valley than above. There are, of course, a few obstacles, one of which is the
"Fallen Mountain;" but the general aspect of this part of the route is good. At the Cabinet (a
point about twenty miles above Lake Pend d'Oreille) the river is compressed between walls of
solid rock about one hundred feet high. Its width here could readily be spanned by a single
arch, and the road be made to take the left bank of the river. After reachina Lake Kalispelm,
it could rea~ily skirt the eastern and southern shore until it reached a south:rn prolongation of
the lake, whtch ext nd about twenty-five miles in the direction of the Creur d'Alene mission, and
fr,om that fa t i"' c~U
the C ur d' Alen bay. From the upper end of this bay to the C ur
len 1 k t ere 1 ~ ery gentle ri e and a low divide, so low that it might readily be passed
vcr by a traveller.,. 1thout otice. From the Camr d AJene lake to the valley of the Spokane
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river there is a good, natural, almost level grade. Just below the mouth of the Spokane river, on
the main Columbia, there are a number of rock islands scattered across the river, affording great
facilities for a bridge site in the solid supports thus furnished for piers and abutments. These
rock islands, str tched across the river, are found at several points between Fort Colville and the
Dall s. Loaded wagons have been driven from the former mission of St. Mary's to the Prune
prairie, near the Horse Plain. They have also been driven from the Cceur d'Alene mission to
the lower end of Lake Pend d'Oreille. Between these two points, a distance of about one hundred and sixty miles, wagons have not as yet passed. This part of the route, however, is feasible, and could readily be opened. In case this latter is done, a wagon route would then be
opened from Fort Owen to W allah-W allah, from whence diverge other roads to the Willamette
and Dalles, and one across the Cascade mountains to Puget sound.
I am, sir, respectfully, your obedient servant,

G.EOHGE BUCKLEY.
Governor IsAAC I. STEVENS,
In Charge of N. P. Railroad Exploration, o/c.

24. REPORT OF AN EXPLORATION FROM FORT BENTON TO THE FLATHEAD CAMP, BEYOND
THE MUSCLE SHELL RIVER, AND THENCE BY THE SOUTHERN LITTLE BLACKFOOT RIVER TO
THE ST. MARY'S VALLEY: BY LIEUTENANT JOHN MULLAN, U. S. A.
CANTONMENT STEVENS, BITTER RooT VALLEY,
January 20, 1854.
SIR: I have the honor to report that, in conformity to your letter of instruction, dated at Fort
Benton, September 8, 1853, directing me, with a "select party, to proceed to the camp of the
Flathead Indians, then on the Muscle Shell river, one hundred and ten miles southeast of the
1\Iissouri, and there procuring the most intelligent and reliable Flathead guides, to make my way
to the St. Mary's village, exploring the best pass to that point across the Rocky mountains from
the headwaters of the Muscle Shell river," I left Fort Benton on the morning of the 9th of September, taking with me as a guide the "White Brave," a Blackfoot Indian, Mr. Rose, an employe
of the American Fur Company, as interpreter, and Mr. Burr, to make a barometrical profile of
the route travelled. In addition, there were three voyageurs and two Blackfeet Indians. 1\'Iy
general course from Fort Benton to the 1\luscle Shell river lay in a direction south by east, by a
very good road of four days' journey, passing between the High Wood and Judith mountainstwo of the principal spurs of the Belt mountains-crossing several prairie streams that empty
their waters into the Missouri.
In order to give a correct and detailed report of the general character of the route followed
to the Muscle Shell river, thence westward across the Rocky mountains to the St. Mary's
village, I have deemed it necessary and proper to make such extracts from my daily journal as
will tend to point out routes, streams, prominent landmarks, and the characteristic features of
the country passed over ; noting particularly the quality of the soils, the forest trees, grasses,
quality and quantity of water, and the practicability of the route for wagon trains; and such facts
as my limited means allowed of to show the feasibility of the route for a railroad, as well as all
others of general interest.
September 9, 1853.-All preparations having been made for our departure at the camp of the
majn train of the expedition, then on the Teton or Tansey river, we proceeded to Fort Benton,
four miles distant, to procure certain Indian presents which we might need on the journey, and to
take a farewell leave of the gentlemen of the American Fur Company, whose well-known hospi·
ta1ity had been extended towards us, and which none could more than ourselves appreciate.
Our route, for the distance of five hundred yards, lay down the left bank of the Missouri, when,
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fin lin a a ford with water from two to two and a half feet deep, we made the crossing in safety·
fi~~ uri at this point flow~ with a rapid current over a rocky and pebbly be?, and is bounded
on each ide by a ranae of dark-colored hjlls or bluffs, about 100 feet high and destitute of timber,
and which, on examination, proved to be composed of dark sand and clay commingled; our
course being a few degree east by south, and striking for the Belt or Girdle mountains, the base
of which we reached at the di tance of twenty-two miles from the Missouri. After journeying
<Jver this prairie for a distance of six or eight miles, we descended into the valley of a small
stream called the Shonkee creek, which rises in the Belt mountains, and empties into the Missouri
about one mile below Fort Benton. It is quite shallow, and very winding and tortuous. The
valley of the stream is three hundred yards wide, which during the spring season is overflowed
to the depth of thirty feet, and with a rapid current. The grass in this valley we found to be very
rich and luxuriant. The stream itself is but slightly wooded, except at its head, where the pine
is found in abundance, and growing to a large size. We crossed this creek five times during the
day; fordable at each crossing. From the great number of dams observed, we saw that beaver
in abundance are to be found in its waters. We continued up this stream-at times in its valley,
at times along the bluff that bounded it-for a distance of twelve miles, when we reached what
is called the Grand Coulee, running along the base of the northern slope of the Belt mountains.
It is half a mile wide, and extends for many miles along the base of the mountains. We crossed
this coulee and entered on a broad level prairie, which extends to the base of the mountains
towards the east. Here we saw deer, which being very wild and shy, we were unable to secure
one for our night's repast. Having travelled a distance of twenty-two miles, we encamped on a
clear: cold stream running from the Belt mountains, where we found good grass and an abundance
of wood.
At night we took the precaution to picket our animals, over which a guard was placed until
daybreak the next morning; for we were now on the great thoroughfare of the Blackfeet Indians,
who, like so many bloodhounds, follow the tracks of the Flatheads on their roads to the hunt;
and this being the highway between the Muscle Shell and Fort Benton, the nearest trading post~
we felt the necessity of using every precaution in securing our animals from these treacherous
and well-known horse-thieves. The night was clear, mild, and pleasant, but with a very heavy
dew. We were not provided with a tent during our whole journey across the mountains, but we
slept on this night as comfortably, rolled up in our blankets, as if we had been resting under some
hospitable roof in more civilized climes.
September 10, 1853.-This day commences mild and pleasant; the thermometer, at sunrise,
being 65° Fahrenheit. We resumed our march at 7.30 a. m., our course being in an easterly
direction, striking for the Butte Canee of the Belt range of mountains, which lay on our course
to the Muscle Shell river, through a valley which should have been named the Dog Town valley,
for there were certainly more of the prairie dogs in this valley than I have ever seen in the prairie
before, yelping and barking like so many bands of wo]ves. These prairie dogs make a most
excellent dish, and constitute one of the ]uxuries of the country. Our journey continued through
this valley until noon, for a distance of twelve or fifteen miles, when we halted on a fork of the
Arrow river, which rises in the Butte Cance, a prominent landmark of the Belt mountains. A
spur of the Belt mountains we continued to have to our right; it is a high and rugged range,
having a general direction of east and west, and about 1,000 feet above the level of the valley.
These mountains are covered with a growth of large pine, which is cut and used by the American Fur ompany t ort Benton, and i found to be exceedingly durable, the wood being found
principally n th 1 peM and in the valleys of the mountains. I observed along the sides of this
vall , r the bl ffi that ound it, sev ral bed~ f late-colored rocks, at times of a form resernblincr . alt n · tim iu horizont 1 layer ~ fr m twelve to fifteen inches thick. Large mas~es
f ramt r ·k :v r lso t be een, c v ring, in places, areas of several acres square, which,
t· bed from the mountains by the fro::;ts, were lying strewed in every direction at their
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base, many of them having a perfectly rectangular shape. We crossed, ten miles farther, a fork
of the Arrow river, now dry, which takes its rise in the Belt mountains. This butte referred to
rises to a height of about four hundred feet above the valley, and is perfectly flat or level on the
top; at it~ edges are seen the outcropping of a dark gray columnar rock encrusted in many places
with a white salt. The slopes of this butte have an inclination of seventy-five degrees, and are
covered, as also at the base, with cedar and scrub-pine. The grass of this valley passed through,
up to noon, we found dry, being buffalo grass; but around the margin of the lakes seen in the
valley the grass is green, and exceedingly nutritious. The soil is· of a light grayish color, as if
baked in the sun, though covered with grass. There are to be seen along the northern side of
this valley large beds of rock and salt, alternately. This salt, which I could not examine, but
was told by Mr. Rose, is a species of Epsom salts, exceedingly purging in its nature, and at a
distance would appear as so many large masses or beds of snow glistening in the sun. We
found the valley much cut up with the holes of the badger, one of which the Indians killed. I
would here mention that these Indians of the Blackfoot nation had before visited the vicinity of
the Flathead camp, with the intention, if possible, to steal the horses of the Flatheads; but not
succeeding, they placed themselves under our protection to visit this camp on · friendly terms.
This instance will show the duplicity to be found at times among the Indians, and especially among
the Blackfoot nation. Finding they were unable to succeed as enemies, they were willing to try it
as friends, and they knew they .were perfectly safe in visiting the camp of their enemy under the
protection of the whites. Besides, it is reckoned a coup for them to visit the camp of their
enemies, a number of which visits makes a man a chief or brave, in the estimation ofhis people.
Our guide, who was also a Blackfoot Indian, was acting under a promise. He had engaged to
conduct uR safely to the Flathead camp, to invite the principal men of their nation to accompany
us across the Rocky mountains to the village of St. Mary's, and had engaged to conduct us across
the Rocky mountains by one of the travelled trails, when he was promised to have a letter to
the gentleman in charge of Fort Benton, stating that he had faithfully performed his duty, when
he would receive his reward. Had he received it before he had performed his duty, I am convinced that he would have left me at the end of the first day.
Unfortunately, this morning I found that the barometer u~ed by Mr. Burr had become unfit for
service, which I sorely regretted, since I had anticipated having an excellent barometrical profile
over a new and untravelled route. At noon we halted for one and a half hours, when we
resumed our journey in the same direction until 4 p. m., when, one of the mules of Mr. Rose
breaking down, we halted, after twenty-one miles' march, on the east bank of the main stream of
the Arrow river, which we found to be a small and tortuous stream, that takes its rise in the
rocky buttes of the Belt mountains, and empties into the Missouri twenty-five miles below Fort
Benton. Its banks are well wooded, the cotton-wood tree being the most abundant; the scrubcedar also occurring, though not abundantly. We found on this river good grass and wood;
but the water was hard and brackish.
The river runs in a general direction nearly north through a very beautiful valley that crossed
at right angles the valley through which we had been journeying all day. The valley is lined
on each side by high clay bluffs, with occasional out-croppings of a dark-colored rock. Game
was exceedingly scarce; prairie dogs being the only living thing seen, save occasionally a wolf or
an antelope, which latter would be frightened from their beds at least a mile in advance of us, and
soon would be seen bounding off to the mountains that limited our view to the right of the va1ley.
Grass we found to be dry, though highly relished by the animals; the only water seen was the
fork of Arrow river that takes its rise in the Square Butte of the Belt mountains, and a small
brook, about two feet wide, that takes its rise from a spring in the bluffs of the valley. We had
the fork of ArnJw river referred to to our right until we struck the main stream. During this
night we were visited by an exceedingly heavy rain, accompanied by much thunder and lightning, which was concentrated in the western portion of the horizon. It rained from 9 to near
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11 P· m., when it cleared off and became beautifully starlight till n~ar 1 a. ~., when it showered
heavily until n ar morning, giving some of us a wet bed for the mght .. This, however, was not
much heeded, for, being tired and wearied, we slept as soundly as 1f on downy couches. I
would here mention, what I have often noticed before in this region, that the season for rain seems
to be the night-a thing somewhat remarkable. There have been but few exceptions to this,
that I have noticed. This for the traveller is fortunate, for, above all things, travelling in the
rain is anything but comfortable, though the comfort of sleeping in it might be questioned by
some. What is the cause of this singular periodical occurrence of the rain, has been asked by
many who have noticed it. The mornings and evenings are exceedingly cold; the days quite
warm. The mornings at this season are in every respect similar to the mornings of the month of
~lay in the States of Maryland and Virginia, and the section in the vicinity. Though the country presents rather an uninviting appearance, the grass is dry and yellow, and, being entirely
prairie, it looks dreary, and at times exceedingly sombre. I have supposed this somewhat singular phenomenon to arise from the great difference of temperature of the day and night; the
air, which during the day is rarefied by the heat, at night becomes suddenly condensed and
returns to the earth in the form of rain.
September 11, 1853.-This day commences mild and pleasant; the rain during the last night
warmed the atmosphere very much, which rendered this similar to a summer's morning, the
thermometer at sunrise being at 60° Farenheit. We resumed our march at fifteen minutes to 7
a. m., which lay for the distance of a mile along the Arrow river; thence east, when we entered
the " Mauvaises Terres," a portion of the same that we found lower down on the Missouri. These
lands we found to be about two miles wide, and extending along the Arrow river to the Missouri.
They were mqre rough and rugged than any I bad seen in the prairie country bordering the
Missouri, up v;Thich I had travelled a distance of twenty-one hundred miles. They are totally
destitute of timber, and present a black, barren appearance, being composed of a mixture of sand
and clay, the clay predominating; the whole being highly impregnated with iron. In some
places the ravines through these lands were perfectly awful to behold, descending to the depth of
many hundreds of feet. After having ascended to the top of a high bluff we would be compelled
to descend a slope sometimes of sixty degrees, and ascend another nearly as high, when the
distance between the summit would be but a few yards. Fortunately for us, these lands
extended but a short distance, but even this was very trying to our animals. Our course after
leaving these bad lands lay over a most beautiful and level prairie, which extended for many
miles in length and ten or twelve miles in width, with an occasional hill and valley. The grass
on this prairie we found to be exceedingly high, though dry. Arriving at the end of this prairie
we came in sight of the Judith mountains, a high range of mountains running both west and southeast; these mountains lay about eight miles distant, and to our left, while the main chain of the
Belt mountains lay to our right, and about thirty miles distant, having a general direction of north
and south. Water along the whole route was exceedingly scarce, and what we found was very
brackish. Wood we found none since leaving the Arrow river. No game was to be seen save
three buffalo bulls, one of which the Indians with us succeeded in killing; they saw him for a
distance of five miles before securing him, and when secured he turned out to be so poor and
lean as to be unfit to eat, save his haunch and tongue, which they brought to us. Our journey lay
a little to the outh of east during the whole of the day till we struck a tributary of the J,udith
river, which tributary takes its ri se in tbe main chain of the Belt mountains; the fork or tributary
we foun to contain but little water, which lay in pools, and was very unpalatable. We journeye on for six miles farth er, camping on a second tributary of the Judith river that rises in the
arn e chain f mo t tain . The main tream of Judith river takes its rise in the Belt mountain",
an mptie int the ~ Ii::souri near three thousand miles above its mouth. About noon of this
day we bs r ·
it rai in()' heavily in the elt mountains, while it was clear and beautiful in the
prairie over which we ;verc journeying. Our march on this day was about twenty-two miles to
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the ~ccond fork of the Judith river, which was somewhat similar to the first above mentioned; it
contained but littl '\vat r, and that brackish. The grass here we found to be good, but no wood
was to be s n for miles around; there were a few willows growing in places on the banks of the
fork, which, in addition to furnishing us fuel for cooking, were made use of by the Indians for
building a shclt r from the dew and rain. The ends of the longer ones they would sharpen and
sti k into the ground, bending them in the form of a semicircle. These willow houses, the
r mnins of which arc often seen in the prairies, afford a very comfortable lodging, and withstand
the fleet of the beaviest rains or winds. The valley of the tributary of the Judith river on
which we encamped is about five hundred yards wide, the river being exceedingly tortuous.
The grass in the valley, which was the buffalo grass, we found to be very abundant, and it
proved for our animals to be exceedingly nutritious. Up to 12 p. m. was beautiful, with a pleasant moonlight, when it commenced raining and continued· for two hours in torrents, which gave
each of us a wet and uncomfortable bed for the remainder of the night; at 2 a. m. it cleared off
and became a beautiful starlight morning. The wolves, as usual, gave us their nightly serenade.
September 12, 1853.-~Ionday commences mitd and pleasant, the thermometer 47° Fah. We
resumed our journey at twenty minutes to 7 a. m.; our course being in a direction south of east,
over a very beautiful and level prairie ror:Ld. The grass on the prairie, and even in the valley,
we found very dry; water, as yesterday, being exceedingly scarce until we struck the main
branch of Judith river, which, taking its rise in the main chain of the Belt mountains, we found
to be a stream of most beautifully clear, cold water, with a rapid current, the water being from
eighteen inches to two feet deep; its banks also, as far as I could observe in either direction, were
of a gravelly formation. This stream winds through a very beautiful but narrow valley, which,
during high water, is the bed of the stream. The eastern portion of the Belt mountains being
called the Judith mountains, might lead one to suppose that the Judith river takes its rise in the
Judith mountains, but such is not the case. On our road the so-called Judith mountains lay to
our left, while the main chain of the Girdle or Belt mountains lay to our right. The low ranges
might with propriety have no separate and distinct names, as they are separated by a gap or pass
fifteen or sixteen miles wide; but when taken together they form a belt or girdle, the concavity of
which is turned towards the north. The name has been applied to them of the Girdle or Belt
mountains. Five or six miles farther we struck another tributary of the Judith river, coming from
the west with a rapid curreqt, being from fifteen to twenty feet wide; water clear and cool, and
very excellent. The grass on this stream we found to be good, its banks being totally unwooded.
I saw in the distance still another tributary coming from the so-called Judith mountains, on
the banks of which were scattered a few pines and cotton-woods. The grass on the Judith river
where we made the crossing was not good; its banks are unwooded, both where we crossed it
and as far up and down as we could see. The Judith mountains, as also the approaches to
them, are well wooded-the pine tree abounding. At 12 m. we halted on the main tributary to
the Judith mountains, where we remained an hour and a ha]f, having travelled a distance of seventeen miles from our camp of last night. Just before reaching this tributary, we saw to our
front, and at a distance of five or six miles, a large band of buffalo coming towards us, which
caused us to think we were approaching the Flathead camp. Game we found to be more abundant
than on any day since leaving the Missouri. We succeeded in securing four buffalo, which were
killed by the Indians with us. Elk in large bands, and many ducks, were seen during the day.
Resuming our journey along the last mentioned tributary of the Judith river, our course lay over
a beautiful and level prairie, the grass of which was abundant and excellent. Still continuing
to have the main chain of the Belt mountains to our right, and the Judith mountains to our left,
at half~past 4 p. m. we came in sight of the Snow mountains, a range south of the Muscle Shell,
which at a distance appears higher than either the Belt or the Judith mountains, and whose
sno\v-capped peaks now towered high above the surrounding country. At the same time, we
struck a small stream 'Yi:th an exceedingly rapid current, taking its rise in the Judith mountains,
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, hi ·h we all cJ Buffalo creek, from the gr at numbers of buffalo seen on its banks.

This stream

wa~ unwoodcd, it~ water b ino clear, cool, and limpid, in which were to be seen great numbers

of mountain trout, some of which our Indians succeeded in cntching. The grass along its
borders was excellent and gre n. Our camp of this night was at the foot of the largest peak of
the main chain of tbc Judith mountain". About 8 p. m. we were startled by the approach from
the mountains of a large grizzly bear, that came running with full speed into our camp. The
horses were frightened, nnd were preparing for a stampede, when their picket-ropes held them
fast. l\Ir. Rose, who was on watch at the time, and our Indians, had secured their guns; but
seeing them, he turned lo the right, and soon was seen scampering away across the prairie. The
night was exceedingly mild and beautiful, the moon shining clear and bright till after 12 p. m.
Our camp was a scene of feasting and good cheer, having killed an abundance of buffalo during
the day; the meat at night was served up boiled, baked, roasted, and fried. This was a grand
season for the Indians; they sat up half the night aroung the camp-fires, cooking-our fuel consisting of the wood left by a Blackfoot camp. The Judith mountains are a great resort for the
Blackfeet Indians during the summer season, as game of all kinds is found in abundance ; and
here, too, they procure poles for their travels and lodges, and everywhere were to be seen their
old camping-grounds, one of which was chosen by our guide for our night's camp, as there was
here found an abundance of wood.
Having then plenty of wood and an abundance of meat, the Indians bad no difficulty in serving
up for themselves a rich repast; and around the high blazing fires were to be seen roasting the
fat tender-loin ribs, and all the choice pieces of the buffalo, in addition to the many ducks killed
during the day. They rested content and perfectly happy.
September 13, 1853.-Commences mild and pleasant, the thermometer at sunrise being 63°
Fahrenheit. On rising this morning we found . our camp surrounded by buffalo, so numerous
were they in this vicinity. Between the main chains of the Girdle and J uditb mountains, and
near the gap between them, is a large and beautiful prairie, well grassed, with numerous streams
flowing through it, where the buffalo congregate in vast numbers; so that the traveller may be
well assured to find an abundance of game, both of the buffalo and antelope, as large bands of
the latter were to-day seen along the margin of the western tributary of the Judith river, which
are so tame and gentle as to allow the hunter to approach them within a very few yards, so
unconsciou s of danger are they, and which, when frighten ed, run off a few yards, stop, and look
their pursuers in the face with the greatest curiosity. They are often killed by the hunter, who,
after following them for some time, crouches himself in the grass, when they will turn back to
see what has happened, when, on reaching within killing distance, they often become victims to
the unerring rifle.
Our course lay this morning, till near noon, a few degrees east of south: first, over a partially
broke~?- country, and then over a most beautiful and large prairie th'lt extends from the .Muscle
Shell river to within thirty miles of a spur of the Girdle mountains, covered with very fine grass.
We had this morning a very fine view of the now mountains, which rear their lofty snow-covered summits far above the country for miles around. Game we foun<.l on this day exceedingly
abundant-the hills and prairies, as far as the eye could reach, being perfectly alive and black
with buffalo: not less than from ten to twenty thousand might be seen in bands running over the
pra1nes. One of our Indian~ ran into a large band, and, having selected one of the fattest, he
singled him out from the rest and brought him down immediately on our pathway. We were not
in want f game this day, as we killed, during the morning, two large buck antelopes, the meat of
which ' found xc edingly fine: this, with the buffalo, made us an abundant supper at night.
en ned thi 1ay at the sour e of a sm ll stream that empties into the l\Iuscle 1 hell river,
ft r h vinrr rna
a. j urncy of tw lv mil s. During the afternoon our journey lay over the
pr· u1 lr acl • m n 1on 1 t the Iu:~clc hell river, ·which we r ached at 5 p. m., making five
· )' fr m Fort
n n, where we struck the ri er. I estimated it to be one hundred and thirty
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miles from the fort. This river is a wide and deep stream, that rises in the Belt mountains,
which b re form the most eastern range of the Rocky mountains, and empties into the l\li.ssouri
ju t b low the mouth of the J uJith river. It winds through a most beautiful valley of ten miles
in width, the grass of which we found very high, excellent, and green. This river is about forty
to fifty yards wide, and between two and four feet deep, with a very rapid current; tbe current
is much more so where we struck it than that of the :Missouri itself. The stream during the
high-water season, judging from the portion of the bed at present dry, is about one hundred and
twenty yards wide; the water is perfectly clear and limpid. This stream is exceedingly well
wooded, the trees growing in the greatest abundance on its banks being cotton-wood, willow, and
wild cherry. Where we struck the river, which was below its two forks about one mile, the bed
of the stream has a gravelly bottom. Large quantities of gravel are also to be fcmnd on its
banks, forming in some places a purely gravel formation. About five miles before striking the
Muscle Shell we found a large bed of gray sandstone that outcropped from the bluffs or hills of
the prairie, which was highly impregnated with iron. This has been the only rock that has
been observed since leaving the Highwood mountains.
The night of this day was mild and pleasant; very little frost during the night, but towards
morning it became very cold.
September 14, 18[)3.-Commences very cold and cloudy. At half past 4 a.m. the thermometer
stood at 35° Fah., the appearance of the clouds in the west giving indications of rain. The air
from the Snow mountains this morning we found exceedingly chilly, making an overcoat quite
comfortable. We resumed our march at 6.30 a. m. During the evening of the previous day we
examined to see if the Flathead camp had passed the Muscle Shell below the point where we
struck it. Our guide examined on both sides of the river, and finding no trail on either side, we
concluded that their camp must be still up the river. We had heard they were on the river,
above the forks; so we turned our horses' heads up the river in search of their camp, which
course we pursued for four miles, when we found unmistakable evidence that they had gone down
the river. Retracing our steps, we followed the river along the left bank for nineteen miles, to
our noon halt. After journeying six miles below our camp of last night, we fell upon a camping
ground of the Flatheads, which we supposed they had left about three days before. About the
same distance farther down we fell upon a second camp they had left, where. we had nooned.
The valley of the 1\'Iuscle Shell river still continues to be well grassed and well wooded, the
cotton-wood still abounding; the stream retaining its general width. When journeying down the
river, we passed the mouth of the fork from the southwest that rises in the snow mountains. The
northwestern fork takes its rise in the main chain of the Belt mountains. The southern fork is
well wooded, by which means you can trace it far along in the distance, as it rounds through
the valley to the base of the mountains.
At our nooning of the day, there was to our lett, rising from the bluffs of the valley of the river,
a high and wooded ridge, extending to the IIighwood mountains, the wood being principally of
pine.
Having found that the trail of the Flatheads crossed the ~Iuscle Shell, we passed to the opposite
bank, when we entered a very rough and rugged country, crossing a short prairie in the interval.
About two or three miles after leaving the Muscle Shell we passed a high ridge of rocks, covered
with pine. This ridge was about three hundred feet high above the valley. This was only the
commencement of the bad lands that extended back from the river for a distance of many miles.
Ascending a high peak in following the trail, we could see far into the distance, but no sign whatever
of the Flatheads met our view. The appearance of the trail indicated that it was at least six
days old. I here concluded that with my pack-animals it would be impossible for us to overtake
them at our present rate of travelling, so we went into camp, which I placed in charge of 1\'Ir.
Burr, and early the next morning started with the Piegan guide, mounted on two of our best
horses, in search of their camp. This we followed for a distance of about eighty miles southeast
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of the :Muscle ""heJI, when we found them encamped in a very beautiful valley, formed by the
rocky bluH-. of a de p ravine.
The fir t few mile of the journey lay over a very rough and. rugged country, that led through
a d ep: wide vall y, which was boundeu on each side by high, steep, rocky hills. This rock
was hard sand tone, the strata of which were horizontal. This formation I could trace by its
expo~ure for many mil s, which extended back info the prairie. About fifty miles from the
l\fuscle Shell the country changes into a large and beautiful prairie, which is dotted by many
large and beautiful lakes, in which we fimnd the greatest abundance of ducks and geese. l\1uch
game of every kind was to be found through this portion of the c.ountry. No streams were' to be
seen-in fact no water, save that of the lakes, and the very many coulees to be found through
the whole section of the country. About 7 o'clock of this day we neared the Indian camp. Their
horses I could see at the distance of many miles, being so very numerous. I took them to be a
large band of buffalo; but by a nearer approach, anu with the aid of my glass, I soon saw they
were horses. When the guide and myself had reacheJ. their camp, three or four men met us at
the entrance, and invited us to enter the lodge of the chief: They very kindly took care of our
horses, unsaddling and watering them. As soon as the camp had heard. of the arrival of a white
man among them, the principal men of the tribe congregateu in the lodge of the chief. vVhen
they had all assembled, by a signal from their chief they offered up a prayer. This astonished
me; it was something for which I had not been prepared. Every one was upon his knees, and
in the most solemn and reverential manner offered up a prayer to God. For a moment I asked
myself, was I among Indians? Was I among those termed by every one savages? I could
scarcely realize it. To think that these men should be thus imbued, and so deeply too, with the
principles of religion, was to me overwhelming.
After the prayer, I asked if there was any one in the camp who could. speak English. This
question to them was like Hebrew; they understood me not. I then asked, in Freneh, if there
was any one who could speak French. At this, one spoke up that he could. Imagine my feelings of joy at this. It fully and amply repaid me for the many and frequent annoyances that I
bad met with in studying the language, for I had started without an interpreter, trusting to fortune
to find some one who could understand me. I requested him to act as my interpreter for the
remainder of his tribe. He was a full-blooded Flathead, and he told me he had learned to speak
French on the prairie, among the Freneh Canadians and the French half-breeds. I explained
to him in detail the object of my visit to their camp; that I had come among them having a
message from their father, which came from the Great Father, who requested them to send their
principal chiefs and braves to meet their agent west of the Rocky mountains, and that I desired
them to accompany me to the ~t. Mary's village, west of the mountains; that my sole purpose
among them was for the good. and welfare of th ir tribe, and I explained to them the benefit and
necessity of some of them going with me. The chi f told me that he would let me know in the
morning wl1at he thought of it, and had in the meanwhile prepared for me a supper of boiled
buffalo-tongues, and a bed of buffalo-robes, upon which I slept sounuly till morning, when I was
aroused by the same men, who had. a sembled before I had arisen, singing and praying. The
interpreter being present with the remainder, I asked him what the chief thought of my proposition that some of the chiefs should aecompany me. He said he was oppo1ed to it; but that he,
with all his loJges, would move ofr to see the Governor, killing game on the road. He said that
they bad crossed the mountain to kill meat for the winter for themselves and family, and that
tb y could not think of going singly. I explained to him the impo ibility of his eeing the
Gov rnor at all by travelling ·with all hi lodg s, for he would necessarily be compelled to travel
slowly, an that
e ir d t travel quickly in order to arrive west of the mountains in good sPas~n. . t .1 him i was. not absolutely n ce sary for him to go, but that he could send some of
h~ prm 1pal men . r t ally aft ,r much per~uasion, this he consented to do, and said he would
glve me fiv , ~:h ;\'ere accordingly ordered to accompany me; one, however, of the number, not
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placing so much reliance in what I had told them as the remainder, turned back, and the remaind r of them followed me to my camp. When we arrived next day, having travelled about
one hunch d and fifty miles in the search for them, I remarked the great affection displayed in
th ir parting; they bid their families and friends a most affectionate farewell-something that is
not always to be seen amongst Indians. They had with them one hundred and twenty lodges,
being Flatheads and P nd d'Oreilles; only fifty lodges, however, being Flatheads. There were
sev 11 lodg s, with Victor, their principal chief~ on their way to St. :Mary's village. The Flatbeads are a fine-looking, noble race of Indians; they have conformed more to the customs of the
whites than any Indians west of the mountains. But they show the Indian still; they are profuse
in the use of paint, and are great lovers of beads, and are fond of trinkets, gewgaws, and ornaments of every kind. The women are kept in the same wretched state . of drudgery as the
women of all other tribes of Indians; they pack and unpack the horses, pitch and strike the
lodges, cook, carry wood, water, and, in fact, do everything there but hunt. Their young men
are fine-looking and athletic, and exceedingly intelligent. I asked them if they had any troubles
to complain of, and, save with the Blackfeet, they said no. They say that were it not for this bad
nation they could live happy and contented; but these, their enemies, make incursions into their
country, carry off their horses, kill off their men, and all this without provocation. They represent that with the whites they are always at peace, and are always glad to see or meet with
them, and look upon it as a bright spot in their history that they have never as yet shed white
man's blood, and they could not see why their interests by the whites were so muc:h neglected.
They said they desired to have a general peace with all the Indians, both east and west of the
mountains, and that they expected much, very much good, through the interposition of their agent;
they spoke very sagely and very affectingly, and felt all they said. They have little or no gesture
in ~peaking, but, as among all Indians, express themselves to a great extent in signs. Four of the
five came with me, but the other, thinking it was all a hoax, started back; but the four, arriving
at my camp, partook of an excellent supper, and after their usual smoke were perfectly contented
and happy, and appeared much more willing to accompany me than to return to their camp.
September 18, 1853.-Commences very cold and windy, the thermometer being 38°. The
Snow mountains, which lay in full view this morning, are covered to near tbei_r bases with
snow; the wind, blowing immediately from them, is cold and chilly. Having remained in camp
three days and four nights, our animals recruited very much, and were well prepared to withstand
a long day's march. Resuming our journey this morning, I noticed that our guide showed an
evident disposition of unwillingness to accompany me farther. Through the interpreter he had
asked me to release nim from his engagement, and to allow him to return to his home. This I
refused to do. I told him that he had engaged with Governor Stevens to conduct us to the Flathead camp, thence to the village of St. Mary's, west of the Rocky mountains, and tbat he must
fulfil his engage ment before leaving. He appeared very sullen, and promised to accompany us
to the end of our journey. vVhen everything was ready, I told him to mount his horse and come
on; he said he wished to smoke, and that he would overtake us in a short time. Presuming that
he had fully made up his mind to accompany us, I thought nothing of it, but rode on without him;
we have not seen him since. I only regretted that he had not received a cudgelling before leaving. Our Flathead guides, however, proved this day invaluable, and gave promise to conduct
us quickly and safely across the mountains. Our journey lay up the valley of the right bank of
the .Muscle Shell river. We struck one of its forks coming in from the south, upon which we
nooned eight miles above its junction with the main stream. This fork, or tributary, flows through
a beautiful and well-grassed valley of two and a half miles in width. The stream, with a rapid
current, is at present only ten yards wide, with a gravelly bottom, well wooded to its source in
the now mountains, the cotton-wood occurring in great abundance. Extending for a long d.istance on the right bank of this fork is a bed of lignite, of twenty-five feet in thickness. From this
fork our trail led over a very excellent road for twelve miles, till we struck the main stream of
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the l\Ius Ie bell, cro ~incr in the mean while several prairie streamlets that empty their waters
into the Iu ~ cie h 11. Trav Jling up the river four miles farther, we encamped on its right bank,
finding an abundance of gras ~ , wood, and. water. Game, to-day, was very abundant. Buffalo
in large bands, antelope, elk, geese, and ducks were seen during the day. The night of the day
was mild aud beautitul till towards daybreak, when it became cool and chilly from the Snow
mountains.
September 19, 1863.-Commences clear and cool; the thermometer at sunrise 24~ 0 • We resumed our journey at 6 a.m., following up the valley of the northwest fork of the :Muscle Shell,
which on this day we found much less wooded than that already travelled, still continuing, however, well grassed. The Belt mountains to·day approach quite close to the banks of the .Muscle
Shell on the north. We saw plainly to-day that the Snow mountains are not a separate and distinct range, but form a part of the Girdle or Belt mountains, and are called the Snow mountains
when the range crosses the .Muscle Shell, where they increase in elevation to such an extent that
many of the higher peaks are always covered with snow ; hence the name that has been applied
to them of the Snow mountains. The range of the Belt mountains running along the .Muscle
Shell, taken in connexion with the spur along the :.Missouri opposite Fort Benton, and the range
running from the :Missouri to the :Muscle Shell, form the two parallel sides, and diagonal of a
parallelogram, the diagonal having a general direction of northwest and southeast. The country
south of the Muscle Shell, extending to the base of the Snow mountains, is very rugged and
broken, while that to the north, towards the Belt mountains, is partially wooded, and rises gradually from the :Muscle Shell river to the base of the mountains. We passed this morning the
mouth of the southwest fork, coming from the Snow mountains, which was well wooded, and as
large and rapid as the northwest fork, with which it made an angle of 38°. By following along
this southwestern fork you strike the Missouri at or near the gate of the mountains, and cross the
main chain of the Rocky mountains by following up the Jefferson fork of the Missouri. On the
left bank of the river we noticed this morning a rock formation, occurring in thin layers, similar
to that about sixty miles south of the Muscle Shell. As a general thing, the banks of the Muscle
Shell and those of its tributaries are of a clay formation mingled with much gravel, the bed of
the stream being also gravelly and rocky. Having travelled a distance of twenty miles, we
nooned on the right bank of the river, where we found excellent grass, but no wood; which latter
seems to be more scarce the farther we travel up the river. At 2 p. m. we resumed our march,
continuing along the right bank of the river, over a very level and beautiful prairie that extended
to the base of the Girdle mountains, which at this point cross the main stream or northwest fork
of the l\Iuscle Shell, and run towards the south for three or four miles, crossing the southwest
fork, where, bending more to the east, making an angle of 30° with the main river, they become
the Snow mountains. After travelling six miles farther, our trail lay through a pass in the Belt
mountains, formed by the valley of the Muscle Shell river, which we followed to our night's
camp, crossing the river at its head branches, several of which are unwooded, the grass of the
valley being excellent. The mountains on each side of the valley of the northwest fork are about
1,000 feet high, well clad wjth the yellow and spruce pine, growing to a height of seventy-five
feet, perfectly straight, and from twelve to twenty-four inches in diameter near the ground . The
mountains are formed of a cream-colored, unstratified rock, exposures of which would be seen
at times along the slopes. The willow, in great abundance, is found on the banks of the head
branches of the stream growing to a heiaht of six and eight feet. We camped to-night on the
1 ft b mk of the .. tream, having marched thirty-five miles.
September 20, 1 · ; .-Commences cool and clear, the thermometer at sunrise beincr 24°; frost
l~st nigh~ w .s xc inoly heavy, covering the ground like a coating of snow. Our ~amp of last
mo-ht b t~cr m. th_c vall y of one of the head branches of the Iuscle hell, with high mountains
n ach ~1 c, 1t I P ~ ible that w had frost much heavier than if we had been on the plains.
\ c rc u cd our march thi~ morning at 7 a. m., our trail being over a very excellent road along
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th 1 ft bank of the head branch of the Muscle Shell, on which we encamped, for about two
mil , wh re, leaving it to our right, our course lay to the west over a prairie road at the base of
the lope of th range of mountains to our left. After passing over this well-grassed prairie
road, which form d the divide of the valley, we fell upon the headwaters of a stream flowing
towards the west and emptying into the Missouri, which, from its general character, valley, bed,
and dir ction, we took to be the Smith's river of L ewis and Clark; it is called by the Indians
- - - - . It rises in the western slope of the mountains, receiving tributaries, small but rapid,
from many points in the mountains on the north and south. The hills here, and along our whole
journey, continued to be covered with the cedar, bush-willow, and spruce-pine, which grows
small, but exceedingly abundant. To ~ day hills and mountains assumed a more ruggecl appearance th nn we hacl noticed on any day previous; high rocky bluffs at times outcropping from the
hills, of a dark black or brown color, commingled with a light cream-colored rock apparently of
a hard texture. The hills on each side of the valley were from five to six hundred feet high. The
brooks, streams, and rivulets passed and t;rossed to-day were very numerous. The grass along
our whole route was exceedingly fine and luxuriant in the valley; along the slopes of the mountains, however, which were covered with rocks and pebbles, the grass was very spare and dry,
contrasting well with the beautiful green meadows of the valley below. Game to-day was very
scarce, only one elk and four antelope being seen during the day: the latter being exceedingly
shy, precluded all possibility of approach; the form er we succeeded in killing, but he proved
unfortunately to be a six-year old buck, poor and good for nothing, which we sorely regretted,
as we were now without meat. We nooned to-day on Smith's river, where we found good water,
grass, and wood; the latter, however, was not abundant, the stream here having a width of
forty feet. ""'\f!l e continu ed down the valley of this river during the remainder of the day, which
was from a mile to a mile and a half wide, and perfectly level. lt'is probably one of the prettiest
valleys to be found in the mountains. For miles you see before you a level prairie bottom, ·
bounded on each side by the gently sloping hills of the Belt mountains, which are covered with
a thick and even growth of the pine, and through the middle of this prairie the Smith's river,
with its banks bordered by the willow, birch, and cotton-wood, flows. The water of this stream
is clear and cool, its bed pebbly, and current rapid. The weather to-day has been very warm,
rendering a coat uncomfortable, contrasting greatly and agreeably with the weather of the two
days previous. Some of the higher peaks of the mountains on the south side of the valley were
covered with snow, while none was to be seen on the mountains towards the north. After a long
day' s march we camped on the left b ank of Smith's river, where we found good wood, grass, and
water. We had a lu xury to-night in a string of mountain trout, brought into camp by one of
our Flathead fi·iends ; these trout, which form a very excellent dish, were twelve inches long, of
slightly yellow tinged color, and spotted on the upper ha1f, ·and look not unlike the common
mackerel of the East. Our Indians disp}ayed on this occasion a trait worthy of notice. They
were without meat, or anything to eat. vVe were without meat, but had a little flour left from
our small stock of provisions. Th ese being the first fish caught by any of the party, they insisted
on our taking them, which we refu sed; but still insisting, we were compelled to accept them.
Tbis is certainly an example of boundless generosity. I cannot say too much in favor of these
noble men who were with us ; th ey w ere pious, aged, firm, upright, and reliable men; in addition thereto, they entertained a religious belief which they never violated. They partook not of a
meal without asking a blessing of God; they never rose in the morning or retired at night without
offering a prayer to God. They all knew the country well, and made excel1ent guides and good
hunters; and when they could not find fresh meat they accepted of the remnants from our scanty
taLle with the greatest humility and contentedness, contrasting well with our Blackfeet friends,
who had just left us, who made free with anything belonging to us, and who looked upon our
table as th ir own. Th ese Flatheads have always been, as an Indian tribe, held in the highest
estimation, and this I can fully confirm from actual observation. When one or two went out in
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the mornin(T to hunt, they gave full detail as to water, grass, wood, halts, meeting each other,
&c., o fullv did they appreciate th .ir p o ition. The night oftbis day was exceer1ingly mild and
plea ant; tile frost, however, being very heavy, which before morning coated the ground as with
snow.
S rptcmoer 21, 1 53.-Commences clear and cool, the thermom eter at sunrise being 26°. We
resumed our march, continuing down the valley of Smith's river for a distance of two miles,
when, turning more to the south, we left the river far to our right; and when ascending a
prairie hill, near two hundred and fifty feet high, we could trace its windings though the valley of
the hills for a distance of many mile:' , still continuing to tlm\' through a beautiful and charming
valley, receiving tributaries from the mountain slopes on each side. Our course lay till near noon over a series of undulating prairie hills, having to our lef(, about three miles distant, a large
tributary of Smith's river, well wooded, and to the south of it a high range of well timbered
mountains, some of the summits of which are covered with snow. The mountains to our right
continu e to be very high and well wooded. Near the summit the prairie hills over which we
passed this morning are covered with rock, stones, and pebbles in every direction, which made
travelling difficult for our animals. Game in the valley of these hills \\'e found very abundant,
being principally antelope, but so exceedingly shy as to prevent all possibility of approach.
About 11 a. m . we entered the valley of a small stream turning towards the east, upon which we
nooned, finding here good wood and water, but very poor grass. This valley was one hundred
yards wide, the hills or mountains on each side being aho11t five hundred teet high, and clad with
the pine, growing to a height of sixty feet and perfectly straight. At our noon halt, two of our
Indians who had left us early in the morning returned with seven large mountain trout which they
had caught in Smith's river; these were similar to those of the night previous, but of much larger
size. Our course during the afternoon lay to the south, up a steep mountain five hundred feet
high, which we were compe1led to ascend to gain a ridge which we could follow, as the valley
was so obstructed by rocks and bru shwood, and so very narrow, that it was perfectly impossible to fc>llow it to its head. \Vhen gaining the top of this mountain, nothing was to be
seen save an immense bed of rugged mountains. From the summit of this mountain our course
lay more to the w est, over a very excelLent road, leading through a thicket for a distance of two
miles, the timber being the pine, hemlock, cedar, and spruce. After passing the thicket referred
to, we came in sight, for the first time, of the main chain of the Rocky mountains, the object of all
our hopes and ambition. These mountains we supposed to be at a distance of near fifty miles,
and reared th eir lofty heads far into the blu e sky in th e di stance. Our only regret on seeing them
was, that we were not on the west side of them. 'V\Te had now gained the divide or highest
ridge of the mountain, and now commenced a descent, dangerous both for our animals and ourselves. The mountains which we had to descend in order to reach a valley conducting us to a
valley of the 1\'Iissouri, was one thou sand feet high , with a slope of 65° . Tbis was formed of
dark-blue slate, which in most places was exposed, presenting its rough edges to our horses'
feet, m aking the travelling very bad and dangerous. We w ere compelled to dismount; and
wearing nothing but moccasins, it was exceedingly trying to our feet. This slate formation
dipped towards the west at an angle of 45°, the largest strata being from an eighth to half an
inch in thickness. Gaining the base of the mountain, we entered a narrow valley or ravine,
through which flowed a brook or mountain stream, the waters of which ran to tbe west and
emptied jnto the Ii:-souri. This valley or ravine was about seventy-five yards wide, which we
folhwed down for scv ral mile , camping about six miles from the base of the mountain. Here
we found the mountains on ach ide to be compo ed of a reel slate formation. The mountains on
each i c of th gorge have been heavily timber d with the pine, but a fire has lat ly passed over
th ~ de.:- r vinrr n nrly v ry tree.
'arne w
till continued to fine very scarce ; one of our
~ ~dwn. ho .'v .r ~uc · e . in killing n c ntel pe, which added very m terially to our comfort.
he nl'~ht ol tln day was .:cc dingly pl asant.
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September 22, 1853.-Commences very mild and warm. We resumed our march at 6 a. m.,
continuing down the ravine of the ID:ountains, in which we have encamped for a distance of three
miles; the geological formation of the ravine or mountains on each side being first a blue, which
low r down changes into red slate, and finally into a greenish gray slate, till, reaching the end of
the ravine or canon, the slate character becomes completely lost, and changes into a rugged,
rough, w ather-beaten, cream-colored rock. Where the small portions of rock have been brCJken
off and fallen into the ravine, it made the travelling very bad for our animals. At the end of
this canon we came in view of the valley of the Missouri, which was eight miles wide, and a
most beautiful, well-grassed prairie bottom, this extending on each side of our route as far as the
eye could reach. Far to our left lay a high ridge of the Rocky range, and in the rear ·of it a
snow-clad range, which in the bright sunshine glistened like a mountain of silver. Far to our
right lay another rough and rugged ridge of the Rocky range, while to our front lay a third,
bounding the left bank of the Missouri. Crossing this prairie by a very excellent road, we fell
upon the main stream of the Missouri, which ~e found to be a rapid, clear, and tortuous stream,
near two hundred yards wide, the channel water being six and eight feet deep. The river being
shut in by the mountains on the west and hills on the east, becomes in places exceedingly rapid;
its banks are wooded in places with the cotton-wood; the willow, however, occurs very abundantly along its banks, on both sides. Not being able to find a ford when striking the river, our
course tended down it for a distance of six or eight miles, when we nooned on the right bank of
the Missouri, finding here good grass and water, but no wood. This prairie bottom is covered
with rich grass, but also with an abundance of prickly pear. From our halt at noon, we travelled
four miles farther down the stream, where WP. found a ford, taking advantage of a point in the
river where two islands formed in the channel. Here the water was two and a half feet deep;
bottom gravelly and rocky, and current so very rapid that our animals were carried down the
stream in crossing. Fortunately, we forded the stream with everything dry and safe. On one
of these islands we succeeded in killing a large fat elk, weighing from six to eight hundred
pounds; we took about twenty-five pounds of the choice portion, and turned the remainder over
to the bea~s and wolves. After crossing the -Missouri we began the ascent of a rough, rugged,
craggy ridge of the Rocky range; rocks and stone lay piled to our front, and on each side, in
wild confusion. This rough road continued, however, for only a few miles, when we gained a
series of prairie bluffs, or hills, which brought us to a very broad and beautiful prairie valley,
bounded on each side by mountains. Had we been able to find a ford when first striking the
Missouri, we would have entered the southern end of this prairie, and avoided the bad hills
referred to; but being compelled to travel down it for several miles, we preferred crossing this
ridge, to retracing the same distance on the opposite side, to gain the prairie. The ridge
referred to is formed of reddish slate-rock, unstratified; granite, however, was to be seen in
brok n masses on, and projecting above, the surface of the ground. Game we found more
abundant to-day than any day since we left the buffalo country: in the morning we saw two
bands of mountain goat, bounding their way over the craggy hills with the swiftness of arrows;
in the evening we saw many bands of elk and antelope running over the hms and in the prairie
valleys of the mountains. One of our guides, in ascending a high peak this evening, with a glass
saw something far in the distance, which he supposed to be a man on horseback. I told him to
go and see what it was, as I thought it might possibly be some one from Governor Stevens's
party sent out to reconnoitre. Mounting a good horse, he was soon on the road. He returned
to camp at night and reported that what he took to be a man on horseback turned out to be a
tree. Our camp of this night was on a small stream from the west emptying into the Missouri,
lined on each side with an abundance of wood; the grass, however, was very indifferent. . The
night of this day was clear and beautiful. This prairie is said to connect with Fort Benton by
a wagon road; this is at present based upon information from trappers, who have spent many
years in the mountains, and who have ofren passed over the country, between Fort Benton and
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the Bitter Root valley: they represent th ·tit i necessary to make but two crossings of the Missouri in the whole distance, the road coming in on the north s_ide of this prairie bottom.
eptember 23, 1853.-Commences very mild and pleasant, the thermometer at sunrise being 42°.
We did not resume our march this morning till near 8 o'clock, when our trail lay over the beautiful prairie valley before referred to, which we found eighteen miles wide, crossing in the meanwhile several prairie streams, all of which empty their wateis into the Missouri. At 12 m. we
halted on a stream coming from the west, finding here good water and wood, but very indifferent
grass. Game to-day bas been exceedingly abundant. Elk and antelope, which were seen in
large bands during the day, loaded our table at eight. In the afternoon our course lay up the
valley of a small stream, on which we nooned; we here found the ravine exceedingly tortuous,
the rocks along the valley many and rugged, though affording a very good road; the rocks on
the side of the hills, which at times were of a dark cream color, at others of a smoky black,
broken off and lined up to near the head of the ravine, when it increased to two miles in width,
forming a very beautiful pine grove. The hills along this ravine were clad with pines growing to
a hejght of forty feet, and perfectly straight. Our camp of this night was at the foot of the
dividing ridge of the Missouri and Columbia waters, on a small brook emptying into the stream,
along which we journeyed during the afternoon, where we found good wood, water, and excellent grass. The night of this day was very mild and pleasant. We killed during the day one
elk and an antelope, the skin of the latter of which we secured and dried for an apisbamo (saddle-cloth) for one of our animals.
September 24, 1853.-Like many of the previous days, commences mild and pleasant. We
resumed our march at half-past 7 o'clock, our course being nearly due west, up a steep mountain
of the dividing ridge, which was about one thousand feet high, above the bottom of the valley.
Our course to its summit was necessarily very winding, from the nature and character of the
ground. Thi.:; mountain, as also the whole range, was well clad, the pine growing in some places
perfectly straight, and to the height of a hundred feet. This particular mountain crossed by us
was not practicable for wagons; though I am told there is one which, crossing the prairie referred
to yestenJ ay, crosses the mountains a few miles farther to the north, by a very easy and gradual
ascent and descent, the only obstruction being the timber and the loose rocks and stones.
On the top of this mountain we found a quagmire, in which our animals unfortunately plunged
themselves; and it was with some difficulty that they were extricated. Gaining the summit of
this mountain, we fell upon a beautiful prairie road, which led us to the headwaters of the Little
Blackfoot fork of the Hell Gate river, being a tributary to the Clark's fork of the Columbia.
This stream we found well wooded, the cotton-wood and willow abounding principally; the tops
of the mountains on each side were clad with pine.
The mountains on our right were formed of a dark gray rock; which, having become very
much disintegrated by the action of the frost, lay piled up to the height of many feet. At the
foot of the mountains, for many miles, the valley of tbis fork was from a mile to a mile and a
half wide, and covered with a rich growth of very nutritious grass. We nooned on the right
bank of this stream, where one of our Indians caught a string of fine mountain trout. ln nearly
all the brooks and streams that we have met in the mountains thus far, we have found an abundance of fine trout; thus always affording us something for our table in the scarcity of game,
which latter we found scarce again to-day, only one or two antelopes being seen in the valley.
Resuming our march, we continued down the valley of this beautiful mountain stream, fording
it at a distance of three miles; when, to shorten our distance, we gained the top of a prairie hill,
from which w had a fine view far into tbe di tance; crossing, in tbe interval, several prairie
str mlet ~ that fl w into the Little lackfoot fi rk. We could see several small tributaries coming
in from th
t :vinding through v ry eautiful prairie valleys; orne of these streams being
;v 11
Iavin travell d a di tance of twenty-five miles, we camped on a tributary of
he L1ttle Lackfi ot fork, finding here g od wood and water, but not as good grass as we had
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During .the
aft rnoon the clouds gathered thick and black m the west, gtvmg promise of a shower, whiCh,
towards 9 p. m., came in full blast, continuing till morning, giving us a wet and uncomfortable bed.
September 25, 1853.-Cornmen~es clou~y and rainy, the r.ain hav~ng continued t~e whole night
without cessation. Our course th1s mormng lay along a senes of h1lls, s~me of whiCh were very
ste p nd ex~.;eedingly rocky. The rain during the night had caused the ground to become very
muddy and slippery. We crossed the Little Blackfoot fork many times, which we found well
wood ed with cotton-wood and willow; current rapid, and the bottom very rocky, with many
rapid s. The rain continued during the whole day, which made the travelling disagreeable. The
mountains to-day are not so high as those we have passed, but present more the appearance of
high undulating prairie hills, with their summits occasionally covered with timber. The formation
along some of these mountain prairies was of slate granite and a red brick-colored rock, which,
when broken, looked not unlike fragments of broken brick. Our camp of last night was near a
- - - - of mountain limestone. Having halted at 12 m. to prepare breakfast, we resumed our
march at 2~ p. m., continuing down the valley of the Little Blackfoot, which, receiving many
tributaries from the mountains on each side, swelled it to a stream of from eighteen inches to two
feet deep, and from twenty-five to thirty yards wide, which continues to be well wooded; the
quaking asp and small-leafed cotton-wood being found most abundant; elm and ash were also to
be found-the latter, however, but seldom.
The valley of this stream is now one mile wide, and covered with a beautiful and luxurious
growth of fine grass. In many places the valley has been burnt over, and the young, green
grass is now growing abundantly. Our night's camp being near one of these spots, our animals
duly appreciated the nutritious grass. We struck, during the afternoon, the main stream of the
Hell Gate river, which we found to be a rapid, bold stream, eighty yards wide, with channel
water two feet deep, lined on both sides with the small-leafed cotton-wood. We did not follow
the Little Blackfoot fork to its mouth, as our trail tended more to the west, over a series of low
undulating prairie hills, striking the main stream of the Hell Gate riyer about three miles below
the mouth of the fork. We forded the Hell Gate river a few miles below the Little Blackfoot,
camping on its left bank, finding good grass, wood, and water.
The Hell Gate river rises in the main chain of the Rocky mountains; its principal branch
flowing through a well known prairie bottom called "Deer's Lodge;" its source being in the
ridge of mountains separating its waters from those of the Wisdom river, a tributary of the
Jefferson fork of the Missouri ; its most eastern branch rising in a ridge separating it from the main
stream of the Jefferson river. Both of these branches are followed by Indians going to the buffalo
hunt-the former being travelled by a very good wagon road from Fort Hall.
September 26, 1853.---'Commences cool and cloudy ; the rain ceased near morning, leaving
everything wet and disagreeable. We resumed our march at 7.10 a. m. down the valley of the
Hell Gate river, on its left bank, continuing at times in the valley over the prairie bluffs that
bound it, in order to cut off the many bends of the stream. We crossed the stream several times
during the day, finding the ford with water two feet deep, and the stream from eighty to one
hundred yards wide. About 11 a.m., when on the left bank of the river, we struck the trail of
a party going towards the east-the trail being but a few days old. We found a small pile of
stones, and in it a small piece of paper with the following written on it : "F. W. Lander, engineer
N. P. P. R. Ex., passed here with nine men September 23, 1853, towards St. Mary's.-Hugh
Munroe, guide." His. trail tended at that time due magnetic east, while ours was due magnetic
west. I thought it possible that the guide of Mr. Lander's party had taken the Hell Gate river to
be the St. Mary's or Bitter Root river, and in that case was following it up to strike the St. Mary's
village, the point of junction of the several reconnoitring parties then in the field. Laboring under
this impression, and knowing full well, from having four Flathead guides with us, that we were
travelling on the proper trail and in the right direction, I deemed it expedient to despatch Mr.
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Burr and an In lian guide, with directions to follow their trail a reasonable length of time, and if
he met with the party, to warn its chief of his error; and in case he could not overtake them, to
retrace his teps, and follow on our trail to the village of St. Mary's. To this effect he and the
Indian, mounted as well as the condition of our animals admitted, started at 12 m. on their trail.
"\Ve passed to-day quite a large tributary to the Hell Gate river, coming in from the west-southwest, called the Flint creek, by following which, our Indians stated, led to a road of two or
two and a half days' journey to the St. Mary's village, across the Bitter Root range of mountains,
but by a much more rough and rugged trail than the one we were then travelling. They stated
that the road was by the Gun Flint creek, and is the one travelled by the Blackfoot Indians in the
spring, when visiting the Flathead country to steal horses. I thought it probable, therefore, that
Mr. Lander's party had taken this road across the mountains, and in that case Mr. Burr could not
overtake them before reaching the village of St. Mary's.
Continuing our journey over a series of prairie hills till 2.30 p. m., we encamped on the west
bank of the Hell Gate. Here the stream was well wooded;, channel-water two feet deep, clear,
and the current quite rapid; bottom stony and gravelly.
The weather during this afternoon was cool and cloudy, which, towards the middle of the
night, changed to a cold rain, rendering our overcoats very comfortable. Game during this day
has been exceedingly scarce; one antelope was all that was seen during the day; at night~ however, one elk came near the camp, when three of the party started, one on horseback, in pursuit
of him. They succeeded in wounding him, but not so badly but that he escaped. The Indians
were exceedingly anxious to capture him, since they had nothing to eat, but were dependent on
our bounty, which was necessarily small and limited. Here I am fort:ed to mention the patience
and fortitude of these Indians. Here they were, brought from their tribes and homes, and in the
midst of their hunting season, to guide and accompany the whites across the Rocky mountains,
and when without anything to eat they displayed a degree of Christian fortitude rarely seen
among any other class of people; but willingly did we share our scanty fare with them.
September 27, 1853.-Cummences cool and cloudy, giving indication of rain; the thermometer
at sunrise being 42°. We resumed our journey this morning at 6.30 a. m., continuing our course
along the banks of the Hell Gate river, which we crossed five times during the day, finding a good
ford at each crossing, with water about two feet deep; the current very rapid and bottom
rocky. The stream continued to be well wooded; the valley in places being a pine forest, the trees
growing to a great height, and perfectly straight. We found the valley to-day running nearly
west, but the stream itself very tortuous, and making large bends. We saw no game to-day.
We saw on the road in abundance what is called by some the mountain apple, a small red
berry, growing in bunches from six to nine feet high. They looked very much like the apple
seen on the rose-bush when the flower has been plucked or withered. The taste is somewhat
similar to that of the apple of the States, and when touched severely by the frosts are said to be
very good.
The mountains on each side of the valley are still clad with pine ; the valley itself being to-day
very level, affording a beautiful road ; the grass being very good. After a march of twentyfive miles, we encamped on the right bank of the Hell Gate river, finding good grass, wood, and
water.
About seven o'clock p.m. the Indian guide who had accompanied Mr. Burr returned, stating
that 1r. Burr was back thirty or forty miles. I concluded, therefore, to remain in camp until he
should return. The night of tbis day was mild and pleasant. \Ve passed, about 10 o'clock a.
m., a second trail leading to t. :Mary's village, which was to our right, being the one followed
during tbe high-water seasons .
. eptcmber_ 2 , 1 5~.-Comrnences co 1 and cloudy. At 8 o'clock a. m. it commenced raining,
whicb contmu <.l dun~o- the. day, tbougb moderately. We remained in camp to-day; our Indians
a u mg them e 'e~ m fi"'hmg an<.l arranging their trinket , &c., as they were now approaching
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th ir villag , and wished to show to advantage, both among their own tribe and the whites.
The m n were engaged in attending to their animals, &c., making moccasins, or boots of dressed
buffalo-hide, for those that were lame; this latter we were compelled to do some days back, as
several of our horses were tender-footed; being unshod, and crossing the streams so often, the
b ds of all of which were rocky and pebbly, told upon the feet of our animals. This plan of
making boots or moccasins for them we found to answer very well.
·
About 7 o'clock p. m. Mr. Burr returned. He reported, "that after leaving my trail on the
morning of the 26th, he followed on the trail of the horse-tracks which we had seen, which tended
north forty-five degrees east; he followed till he came to one of "the camps; he dismounted and
followed one of their camp-fires, and found the ashes still warm, thereby showing he was not
many miles distant from them; that he followed the trail over a very rough, difficult, and rugged
road to the top of a high hill, from which he could see far in the distance. Towards the north
lay the valley of a large stream, the banks of which were well wooded, the valley well grassed."
From his description, I took this to be the Big Blackfoot fork of the Hell Gate river. When
gaining the top of this mountain, the Indian refused to follow him farther, but turned his horse's
head westward.
Mr. Burr reports, that if his horse had been in good condition, he would have followed them
alone; as it was, he was compelled to retrace his steps, and follow the trail of the Indian.
September 29, 1853.-Commences cloudy but warm, thermometer at sunrise being 39°. We
resumed our journey at 6.30 a. m. down the Hell Gate river, following along its right bank by a
very excellent road, which lay principally through a pine forest ·o f the valley. At a distance of
six or seven _miles we struck the Big Blackfoot fork of the Hell Gate river, which we found to
be a rapid stream, from fifty to sixty yards wide at its mouth, with a rocky bed, and channelwater twenty inches deep. We crossed it about twenty yards above its mouth.
Where the forks come together is a beautiful prairie bottom, well grassed. This place is called
the Hell Gate, a name given it by the Flatheads and other Indians west of the mountains, from
the fact that here the Blackfeet Indians have committed many murders and robberies; it being
the debouch of the defiles of the mountains, and where Indians are generally found, and must
pass in going to the buffalo hunt east of the Missouri.
It is a perfect gate in the mountains, forming a well known and noted landmark. From
receiving the large volume of water brought down by the Big Blackfoot fork, the Hell Gave river
has swollen to a large stream, w.ith a rapid current, and eighty yards wide. At 11.30 a. m. we
fell upon the trail of a large party from the Big Blackfoot fork; a short time after, upon the
trail of two wheels, with. animals shod, which we concluded was the trail of the main portion of
the expedition: they had passed this place only the day before, the trail of the wheels being that
of the odometer wagon.
At 12 m. we halted on the right bank of the main stream of the Hell Gate river, having
travelled fifteen miles, finding here good grass, wood, and water. Resuming our march at 1.30
p. m., we continued for two miles farther along the Hell Gate river; crossing it at a point where
formed a gravelly island in the channel, we found the current here quite swift, water about two
feet deep, and bottom as above, very pebbly and rocky.
We now entered upon a large and beautiful prairie lying between the Hell Gate and Bitter
Root or St. :Mary's river, which latter at a distance of three or four miles we struck, finding it a
bold, rapid stream, and of the same size and character as the Hell Gate river. We struck the
Bitter Root river where it makes a great bend, going to the west, and about eight or nine miles
above its mouth.
This river rises in the main chain of the Rocky mountains, is about ninety miles long, and flows ~
through a beautiful valley, where is the residence and horne of the Flathead Indians. It is noted
for its abundant and rich grass and for its exceedingly mild winters.
Travelling up the Bitter Root river for a distance of six miles, we crossed it, camping on its
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left ank, finding good grass, wood, and water; our camp being where the main party camped
on the nio-ht previous. The night was cool, with a heavy frost.
eptember 30, 1863.-Commences misty and cool, but towards ten o'clock becomes a beautiful
bright day.
We resumed our journey, at 7.30 a. m., up the Bitter Root valley, by a very excellent road,
crossing several small tributaries coming in from the west, making one crossing of the Bitter Root
river about ten miles from our camp of last night. At a distance of six or seven miles farther
we halted on a small stream from the east, about three miles below the St. Mary's village, the
sight of which we all greeted with feelings of joy. We were visited here by several Flathead
Indians, who informed us that" Suryarpees" arrived yesterday, meaning thereby the expedition.
Resuming our march, we reached the village at 3 p. m., on the twenty-second day from Fort
Benton. Here we were met by the Governor and several members of the expedition, who had
expected us in much sooner. Mr. Lander's party, whom we started in search of, arrived safely.
Our Indian delegation was presented to the Governor, who talked with them as the representatives from their tribe, setting forth the good intentions of the government, &c. We were glad
to find ourselves at our journey's end.
Taking now a retrospective view of our route from Fort Benton, we saw we had made a great
bend, when leaving the Missouri, to the south-southeast, over a line of one hundred and thirty
miles, to the Muscle Shell river; thence southeast, over a line of sixty miles; thence westward,
across the main chain of the Rocky mountains, to the Bitter Root valley, over a distance of two
hundred and twenty-five miles, crossing in the interval the source from whence flow both the
waters of the Atlantic and Pacific oceans. In addition to crossing several small streams which
empty their waters into the Missouri, we had followed to its head one of its principal tributariesnamely, the Muscle Shell river-crossing the ridge of the mountains from which it receives its
source; crossing the Missouri far to the south, near to the gate of the mountains (the great landmark of the country) through which it issues; and thence, across the main chain of the mountains,
to the headwaters of Clark's fork of the Columbia. From the dividing ridge of the mountains,
and even for thirty miles to the east, I can say, from actual examination, that the route travelled
by my party down the Little Blackfoot fork, and thence by the Hell Gate river to the Bitter Root
valley, is perfectly practicable for wagon trains. There are, it is true, some obstructions at
present, such as timber and loose rocks and stones; but with very little labor it can be made not
only a practicable, but a beautiful wagon road. The valley of both the streams mentioned affords
the greatest abundance of rjch and nutritious grass, and their borders are all well timbered with
an abundant supply of wood; thus affording the two great requisites on a wagon road.
Most of the road is over a beautiful prairie valley, which Nature herself seems intentionally to
have formed for the passage of wagon trains. It is true that the mountain-streams have to be
crossed quite often, but there is a ford at every crossing. The banks are low, and the beds are
all hard and covered with pebbles and gravel; thus affording every facility for the passage of
wagon trains. There are no mountains to cross-no sloughs, no coulees, or other obstructions.
With regard to the connexion from Fort Benton to within thirty or forty miles of the dividing
ridge on the east, I cannot express an opinion from what I saw; but, from information gathered
from the hunters and trappers of the mountains, it is said that "there is a practicable wagon road
from Fort Benton to the mountains, and across the mountains by the route we travelled," which
road crosses the Missouri twice, both places giving an excellent ford with a hard bottom.
Here, therefore, exists in the mountains a broad open pass, through which it is possible that,
ere many years shall have passed, a broad emigrant trail will lead from the Atlantic to the Pacific
Can it be otherwise? Can the advantage possessed by the Missouri river, flowing as it does
thr u h the v ry heart f our country, proved by actual experiment to be navigable for a dist~ce of t ;venty-two hun red miles, and which from reliable authority is said to be navigable for
l1rrht-draught ::lt amers to the foot of the m untains-can it be, I say, that, when we have steam-
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boat navicration from the east to within six days of the headwaters of the Pacific, the advantages
posses ed by thi northern country can be overlooked or lost sight of? Will not the emigrants
take the shortest and most direct line to the Pacific? It has been proved beyond a cavil that
th re is a wagon road from the headwaters of the Mississippi to the base of the mountains, and
that there exist through the mountains passes practicable for wagons. In addition to this, the
gr at line and length of water communication from St. Louis to the base of the mountains renders
this section especially invaluable in a commercial point of view, and gives it a degree of importance possessed by none other.
Should it prove that the country westward from the mountains to the Pacific is feasible and
practicable, I hesitate not in saying that this section may yet prove the great key to unlock to our
country rich and hidden treasures, and that will afford to our capitalists an inviting opportunity for
investments. It might be said by some that this is nothing new. It is true that these things have been
as long as the country has been in existence; but why have we not taken possession of them-why
• have we not used the advantages that Nature herself placed right at our doors? It it is only because
we have not felt the need, the necessity for them until the present; but now we clo feel the necessity,
and that deeply, of turning to our account not only every natural advant:::~ge afforded us, but to improve those natural advantages by artificial ones-in a word, to connect the Atlantic with the Pacific,
not only by a water but a land communication. The exertion and enterprise of a private company
alone has made known to us the importance possessed by the great river Missouri, extending and
pushing their pests farther and farther into the Indian country. As time progresses, they have now
reached the farthest confines and limits of the Indian country east of the mountains, and have
thus made us aware of the existence of a treasure in the very heart of our country, and which
may yet tell upon our public coffers. These men saw the advantages that would be possessed
by this river, were it navigable to a great distance above its mouth; knowing full well the ease
and economy of thus transporting supplies, and bringing from the Indian country their furs and
peltries. With this view they attempted its navigation; success crowned their efforts, and year
after year are they repaid a hundred fold for their exertion and enterprise; and now is a single
steamer seen following the tortuous channel of the Missouri from St. Louis to a point t'venty-two
hundred miles above its mouth-a solitary, but, I trust, a sure pioneer of the long line of steamers
that may yet be seen ploughing the waters of the Missouri from St. Louis to the Rocky mountains, and be instrumental in arousitig our people to a sense of the advantage possessed by us, and
which only needs an industrious and persevering hand to be turned to our nation's benefit; and
to these men be the credit.
Truly and respectfully, your obedient servant,
JOHN MULLAN.
Governor I. I. STEVENS,
In Command ofthe Northern Pacific Railroad Survey, o/c.
25. REPORT OF THE EXPLORATION FROM CANTONMENT STEVENS TO FORT HALL AND BACK, BY
LIEUTENANT JOHN MULLAN, U. S. A.; WITH HIS ROUTE UP THE ST. MARY's, TO AND UP THE
JEFFERSON FORK OF THE MISSOURI.
CAMP STEVENs, oN THE BITTER RooT RIVER,
Washington Territory, November 19, 1853.
SrR: I have the honor to report that I ~erewith transmit a sketch of a reconnaissance from
the village of St. Mary's, on the Bitter Root river, to and up the Jefferson fork of the Missouri.
I left my camp on this river on the 14th of October last, with the intention of making the connexion between this point and Fort Hall on the emigrant road, taking with me Mr. Owen as
guide, there being no Indians at St. Mary's village, save Pierre, the Iroquois. Mr. Owen had
represented to me that he knew the route full well between the two points, but after being out six
or seven days he totally mistook his road; and, having with me no map or anything to guide me,
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I was comp lled to make the be t use of the time and means at my disposal that the circumstances
und r which I was placed would admit of. I succeeded, therefore, in making the connexion '
between this point and the Jefferson fork of the Missouri.
I follow:ed up the valley of the Bitter Root river to its headwaters. This valley retains the
general character that it possesses at or near the St. Mary's village for a distance of forty-three
miles, the width of the valley being from four to seven miles up to this point. The stream is
well wooded for the whole distance with the cotton-wood and pine. At the point referred to,
forty-three miles from the St. Mary's villag~, the river forks in two main branches-one coming
from the south ·southeast, and the second from the south-southwest. My trail lay along the fork
coming from the south-southeast. The trail also forks at the point of junction. The trail along
the other fork is used by the Nez Perces IndianR on their road to the buffalo hunt east of the
Rocky mountains. This point is known among the Flatheads as the place of" l\'Iany Roads,"
there being many trails crossing and recrossing each other at this point. From this point the
valley of the stream diminishes t6 its headwaters, a distance of about twenty-one miles, the trail
leading over a very excellent road to within six or eight miles of its source, where the trail leads
over a somewhat difficult road for two or three miles, crossing what is termed "Ross's Hole
mountain," leading to a broad open prairie, surrounded on all sides by mountains. This spot is
known among the Flatheads and others as "Ross's Hole," and it is here (which I have from undoubted evidence, as there are men now living at the St. 1.\fary's village who were present at
the time) that Messrs. Lewis and Clark first saw the Flatheads as they were encamped on the
Bitter Root river. Our road lay over this prairie to the foot of the dividing ridge of the Missouri
and Columbia waters, up to which point there is a good wagon road, save the crossing of" Ross's
Hole mountain;" which, however, can be avoided by following the bending of the stream through
a canon of the mountains. On our return, I, with a portion of the party, came through this canon
without any difficulty; and, in order to be made a good wagon-road, it needs only to be cleared
of timber and brush-wood. The ascent over the divide is very steep, and near the summit somewhat difficult.
The mountain of the divide over which the trail leads is known as the "Big Hole mountain."
I think that empty wagons can ascend it, however, with not much difficulty, though, as yet, none
have ever crossed it in going towards the east. The descent, however, on the Missouri side, is
very gradual and over a most excellent road, leading to a broad open prairie, through which
flows a series of streams, forming the Wisdom river of the Jefferson fork of the Missouri. Immediately upon crossing the divide we fell upon one of these streams, which we followed down to the
open prairie, which was about thirty miles in width. The geological character of the country up
to this point, from the St. Mary's village, is about one and the same; the rocks being principally
granite and basaltic rocks out of place. Arriving, however, at the range of hills or mountains
forming the eastern boundary of this prairie, the rock changes to a conglomerate formation,
having no general direction. This conglomerate rock is formed of rounded pebble-stones and
broken pieces of rock cemented together by a calcareous cement. This formation also occurs to
a very great extent along the Jefferson fork of the Missouri.
All of the streams forming the Wisdom river are unwooded, save by the willow, except the
stream along which our trail lay, which was well wooded with the pine, which, near the summit
of the divide, was the spruce and white, growing small and scrubby; but the farther we descended
the valley of the stream, the larger and better became the timber, till, reaching near the open
prairi , the trees became straight, and growing to a height of sixty or seventy feet, the pine then
oming the sprue and yellow-pine; but little cotton-wood was to be seen along the whole
1 ngth of the tream .
fter leaving the "Big Hole" prairie, our trail lay over a very low divide
fa or dual a ent nd de cent to a second prairie, through which flows a second stream tributary t th J ffi r~ n fork, alan which we foll wed till we struck the main fork, or main stream
f he £ rk.
he eater portio of this stream leads through a sage plain, or at least for half the
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di:::tance; this plnin, or prairie, being surrounded on all sides by high ridges of mountains. We
followed along this stream till it led us to the ridge of mountains forming the eastern limit of the
prairie, where the stream enters the canon of the mountains; our course lay through this canon,
ov r a v ry rough and rugged road, for twelve or fifteen miles, leading us at times over very difficult hills, at times down rough and steep declivities, anu ilt times compelling us to take the bed
of the river. After passing over this exceedingly rugged road, where the canon was about three
hundred yards .wide at its greatest width, we entered into a prairie valley, still _following the
dir ction of the stream, which we followed down till we struck the main stream of the Jefferson
fork, which we found to be a bold stream of twenty-five yards in width, rapid current, and about
three feet deep, unwoodeJ save with the willow. The coun~e of this stream, at the point where
we struck it, was north 30° west, which was about a quartrr of a mile south of the junction with
the tributary along which we had been following; from the junction the stream took a bend to
the north 40° east, flowing in this direction till, by its windings through the mountains, it was lost
to view. Our course lay up the main stream for a distance of fifteen miles, through a beautiful
prairie valley of from twelve to fifteen miles in w.idth, till we arrived at the junction of a large
tributary coming in through the south-southeast, winding through a very beautiful and broad,
level prairie valley; from this junction the stream bore from the south of west a few degrees, our
trail during the meanwhile leading over a very excellent and level road. The valley of this stream
was from fifteen to twenty miles in width; the stream along its banks being lined with the willow,
growing to the height of twenty feet. No timber was to be seen through the whole valley, save
a few scattering cotton-wood trees; at times on the main stream, and at times on some of the
small mountain tributaries. We followed up this road for a distance of twenty miles on this
stream, (an excellent road,) till it opened into a large prairie, surrounded on all sides by high
mountains, many of the peaks being perpetually snow-clad. The stream forks in this prairie,
corning from the mountains by two separate and distinct gaps; the direction of one being nearly
west, and the other a few degrees south of west. My course tended along the northern branch of
the two, which we followed up for a distance of twenty-five miles to its source; making the
whole distance travelled up the fork about sixty miles from the point of striking it after having
left Wisdom river. The gap of the mountains through which this branch of the fork flows is about
five hundred yards wide; the tops and slopes of the mountains on each side were well clad with
the pinP, growing to a height of fifty feet. It was following up this branch that we first met with
ice and snow, some of the small streams being so thickly frozen that our animals passed over
without breaking the ice; we had snow about two inches deep in ascending the valley. Following the branch to its source, we arrived at a divide of a very gradual and beautiful ascent and
descent, which led us into the southern portion of a large prairie, known and before referred to as
the "Big Hole" prairie. This divide is also well wooded with the pine, growing to a height of
seventy anJ eighty feet, and perfectly straight. We followed a small trail over this divide till
we struck the main trail, which we had travelled on when we left "Big Hole." We again took
the trail, and followed it to our camp of this river. I would remark, that in this "Big Hole"
prairie there is a series of boiling springs, where the water issues from the ground so exceedingly
hot that you cannot bear your hand in it for a moment. · These hot springs are so numerous that
the water from them forms quite a large stream, and of a cold, frosty morning the vapor rises
from the surface, and as seen from a distance looks like a large cloud of smoke. The grass near
the springs is dry and parched, and ala distance gives the appearance of a burnt prairie. I have
understood, also, that about twenty-five miles north of the "Big Hole" there is another series of
these "hot springs." The water from these springs has no unpleasant taste whatever, though
the stones and weeds over which it flows are covered with a green incrustation. On the greater
part of the route game is to be seen, consisting of elk, antelope, moose, bear, deer, ducks, and
ge e. We found very good grass, also, on most part of the route; our animals, however, did
not stand the trip well, as they were all weak and had been brol.\en down before they started on
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the trip. I think the road from her to th J ffi r on fork of the Missouri can be made a good
road for \va oons in going toward th sou th. 'Vagons have never as yet passed over this road
in going to the south-it b eing thought, by tho~e living here, perfectly impracticable-though
wagons from below have pa ~ed over it in going to the north. We had snow when recrossing
the "Big Hole mountain" to a depth of three inches. Should the weather be sufficiently mild,
I think that this reconnaissance will be followed by one of greater extent and o{ greater interest.
Truly, your obedient servant,
·
J. MULLAN,
Lieutenant U. S. Army.
Governor I. I. STEVENS,
In Command of Northern Pacific Railroad Survey, ~c.

REPORT

A RECONNAISSANCE FROM THE BITTER ROOT VALLEY TO FORT HALL, THENCE
THE HEAD OF HELL GATE RIVER, THENCE TO THE BITTER ROOT VALLEY.

OF

TO

CANTONMENT STEVENs, BITTER RooT VALLEY,
Washington Terri~ory, January 21, 1854.
SIR: I have the honor to report, that, in conformity to the paragraph of your letter of instructions, dated at the St. Mary's village, October 3, 1853, directing me "to continue the exploration
of the country between the Rocky and Bitter Root ranges of mountains, extending to Fort Hall,
to connect with the survey of Colonel Fremont, and northward to the F.eather lake, and even to the
upper waters of Clark's fork of the Columbia," I left my camp on the Bitter Root river on the
28th of November, 1853, to reconnoitre the country between the Bitter Root valley and Lewis's
fork of the Columbia as far as Fort Hall, taking with me as guide Gabriel, the Flathead inter·p reter; Mr. Adams, artist; and Corporals Rose, Simpson, and Gate~, of the detachment left in
the Bitter Root valley. The general course jntended to be followed was up the Bitter Root valley
to its headwaters, thence across the dividing ridge of the Missouri and Columbia waters, crossing
the main stream of the Jefferson fork of the Missouri, following up one of its head branches to
the dividing ridge of the Snake river waters, to the Snake river valley, or the valley of Lewis's
fork of the Columbia; our return route to be governed entirely by circumstances and the character of the season. I have already submitted for your consideration a brief report, giving a
general description of the route travelled, the character of the streams, mountains, prominent
landmarks, &c., intending that it should be followed by a more full and detailed report, giving a
description of each portion of the route followed, the character and features of the immense bed
of mountains extending over three and a half degrees of latitude, which, being travelled at such
a late season, naturally adds to the already interesting character of the route ; together with such
information, facts, and incidents as our trip called forth. In order, therefore, to do justice to the
description of each point of the route, and lay it before you as we found it, I have made such
extracts from my daily journal as will go to show the nature and character of the country, its
capability, adaptation to u eful purposes, its practicability for wagon trains, and such facts of
general interest as a new and unexplored route naturally developed. Owing to many and unforese n contingencies, straying away of animals, &c., we were unable to make more than seventeen
miles of our journey up to the 1st of December, when we camped on the right bank of the Bitter
t river. \ e started with ten mules and fifteen horses, whose ability to w.ith ~tand the fatigu s
f the l n j urney we very much doubted; but being the best we could then find in our large
b an 1 f anim
in the vull y, we determined to und rtake the trip with these rather than d fer
1
.rio as lbc a on wa" so far advanced that, should we not take advantage of the
· -.;' · · uld be compell d t leave the work untouched till late in the pring.
to-d·) from the tates for the first time since last l'rfay, which told of antici-
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pated difficulties with Mexico; but even news of such an interesting character as this had lost
much of it~ interest for us; isolated as we were in the very heart of the mountains, cut off fi:om
both East and West, we lost sight of, for the moment, the deep interest that must be felt at home
at the prospect of our nation being again engaged in war. But our feelings and interests at present
lay in atl entirely different quarter and much nearer ourselves. We were travelling over new and
untrodden ground, which made our labor a pleasure, and that gave a zest to our every enjoyment.
We passed, during the afternoon, two small creeks. coming in from the east-the first called, in
Flathead, the Sharkahole, (or the Many-roads creek;) the second, the Fabulous, (or Weepingchild's creek.) The soil of this portion of the valley is principally of a rich dark-colored loam,
mingled at times with much sand and gravel, the whole being covered with a growth of rich and
luxuriant grass. This portion of the Bitter Root valley, and in fact the whole of the valley from
I-Iell Gnte to the two main forks of the river, is well adapted to the purposes of agriculture.
Wheat and potatoes have been found .to grow here exceedingly well, and there is no doubt that
all garden vegetables might be cultivated in rich abundance. Its principal capability and recommendation, however, consists in its fine prairie fields, where can graze thousands of head of cattle
and horses. There are now several thousand head of cattle and horses roaming these fine grazing
fields; and yet this number seems lost in the broad areas over which nature has so plenteously
and bounteously spread such a perpetual growth of rich and luxuriant grass. It has been noted
as a somewhat notorious fact, that when other valleys of the mountains are covered with snow,
in this valley perpetual spring is found to reign through nearly every year. There are, too,
many beautiful mountain streams running through these prairies, which seem to have been
intended by nature for some good and useful purpose; and, in my judgment, many years will
not elapse before this valley of perpetual verdure will be one villa.ged valley, teeming with life,
bustle, and business. All it now needs to become this is to have the incursions and depredations
of the Blackfeet cease, and soon will be seen growing up a rich and animated bourg, extending
throughout the whole length and breadth of this beautiful valley. The river, with many bends
up to our night's camp, and flowing with an exceedingly rapid current, is well wooded with the
cotton-wood and pine-the former being by far the most abundant. This tree, called by some
the "tree of the prairie," seems to have been nature's favor;te in this section of country. Although
a very beautiful tree, it seems to me it would have been far better had nature scattered a little
more variety in her distribution of forest trees in this region. From what I have seen of the
cotton-wood in this section, it seems to me to be a native of low, sandy soils, not adapted to the
growth of any other tree save the pine or the willow, which are its attendants. This tree, which
resembles very much the poplar of the States, though smaller, grows almo3t perfectly straight,
and to a height of sixty or seventy feet. The wood is exceedingly soft, and not well adapted to
any purpose save that of fuel. It is said, by those who have tried it, to rot after being cut a
year or two; totally unlike the pine, its neighbor, which grows to great heights, and is exceedingly
durable. We found the mountains on each side of the valley covered with snow from base to
summit, though no traces of snow are to be met with in the valley. Several lodges of a Nez
Perces camp passed us during the day, on their way to meet the main camp of the Nez Perces
Indians, just returning from the buffalo hunt. We expect to meet this camp in a day or two.
F·riday, December 2.-Commences mild and pleasant, thermometer at sunrise being 44,0 Fahr nheit. We resumed our march this morning about eight a. m., our course tending a few degrees
east of south, and up the valley of the Bitter Root river, which we c.ro·ssed twice during the day,
finding the current exceedingly rapid, and the ford about two feet deep at each crossing. Like
nearly all mountainous streams, its bed is exceedingly rocky and pebbly, its general width being
about thirty yards. The valley of the stream we find gradually diminishing as we ascend it, but
still continues to be well wooded, the pine to-day appearing in much greater abtJndance than the
otton-wood. This pine grows to a h ight of from seventy to one hundred and fifty feet, and
perfectly straight. The bark is of a reddish yellow color; the burr or ball being from three to
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£v inc he 1 nO'. The greater portion of this day's journey lay over a succession of prairie fie los
of the valley, at times passing through small groves and forests of pine. We crossed, during this
day, two small streams coming in from the west, and a small creek from the east. At the head
of the first one is a large and beautiful lake. The lake is about three miles long and a mile and
a quarter broad, its outlet being the small stream emptying into the Bitter Root river fi·orn the
west. This stream is about twenty-five feet wide, rocky bed, and an exceedingly rapid current.
It flows, until it reaches near the base of the mountains, through a beautiful prairie bottom. This
lake is at the foot of the mountain on the left. We were attended on this day by ''Thorn's" camp
and several Nez Perces Indians, who were on their way to the mountains for certain caches there
hid. This day has been mild, though cloudy and hazy, the thermometer at noon standing at 47°.
We made during this day but eigh.teen miles, intending that this and to-morrow's journey should
be short day marches; at the end of which we should have a high snow-mountain to cross, in
addition to a journey of about thirty miles.
·
In the evening, about 7 p. m., we were visited by a gentle shower of rain, the wind blowing
moderately at the time from the S.S. W. The night was mild, the thermometer being at 40° at
9 p.m.
December 3, 1853.-Commences pleasant; slightly cloudy; the thermometer at sunrise being
33°. The rain of last night has rendered everything very wet this morning, though the atmosphere is clear and pure. Vve started on our journey at 8 a. m., still continuing up the valley of
the Bitter Root river, which we recrossed six times during the day, the valley diminishing to
about one mile in width, till near the headwaters of the stream it diminishes to about five
hundred yards. We found the upper portion of this valley wooded with the pine solely, growing
to a height of one hundred feet, and many of them being three feet in diameter, and perfectly
straight. The river forked just above our camp of last night, one trail tending along the north
or east fork. (The southern or western fork was followed by Mr. Tinkham to Fort W allahWallah.) The river we found rapid, and making many bends, for a distance of about twenty
miles, when our course tending more to the east, we left the main stream, following along the bed
of a small head-branch now dry, which led over a mountain about 1,000 feet high, called~' Ross's
Hole" mountain. On the summit of this mountain we found snow about two inches deep. Mr.
Adams foilowed the river up along its many windings, passing through the canon of the mounttains, and meeting us in the prairie known as "Ross's Hole" prairie. Our ascent up this mountain
was somewhat rugged and steep, but affording a sufficient passage for pack-animals. The
road for wagons passes to the left of tl1is. Our descent was nearly as steep as our ascent,
though over a much better road, our trail in ascending the mountain being covered during nearly
the whole of the distance. with sharp and broken fragments of granite-rock, making the travelling
bad for the feet of our animals. We met, while crossing this mountain, a portion of the Nez
P erces camp passing to the valley of the Bitter Root river. They had with them many animals,
and most of them loaded with heavy bales of dried meat and furs. The first we met were old
men and women, who seemed, with innumerable children, to form the vanguard. I must say
that I have never seen a more miserable-looking set of creatures. Some were blind, some
decrepit, some who had seen four- core and ten, and some ·five-score years. Those who were
dried up and withered, and good for nothing else, formed the top pack of an animal already
loaded with two bales of dried meat. Thus we met them in the dividing ridge, ancl the exultation of meeting 1n such a place with the w bites was loud and frequent, and from every small
banu we m t would be heard the word" tucktons, tucktons"-friends, friends. They were anxious
to know where we were from and where we were going. Having fully satisfied them, each
k hi own r a .
Aflcr ·r in
o. s Ho1e m untain, our road lay across the southern portion of a beautiful
in this .. ction as
~ s Hole prairie, or simply Ross's Hole. This prairie is
r a and fourteen mile" long. The wagon road from Fort Hall leads up this
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vnlley, pac::siug over the mountain about twelve miles north of the divide, where we crossed it.
Jn this prairie bottom we found encamped several lodges of the Nez Perces Indians, with large
band of horses. We crossed the fork of the Bitter Root running through this prairie, through
which How two oth&r head branches of the Bitter Root river, the extreme source being about
four miles to the east, coming from a range of mountains forming the dividing ridge of the Missouri and Columbia waters. We found the grass up the valley, and especially in this prairie
bottom, most excellent. Such prairies as the one met to-ilay, and to be met with in crossing the
mountains in every direction, are called "Holes." In fact, the Rocky mountains in this region
are made up of ridges of mountains and patches of prairies, varying from ten to thirty miles in
length, and as many in width. In Ross's Hole the grass we found to be about six inches long and
quite green. The day has been very mild and pleasant, the genial rays of the sun making everything bright and summer-like; the thermometer at 2 p. m. standing 47°, at 9 p. m. 3G 0 ; and
during tbe afternoon we were visited by a slight shower of rain. We made during the day
twenty-five miles, and camped on the extreme south branch of the Bitter Root river, where we
found good grass, wood, and water. Our camp being only a few yards distant from about twelve
or fifteen lodges of the Nez Perces, they were anxious and curious to know our business through
this portion of the mountains. We were visited during the night by numbers of them, who sat
up talking around our camp-fires till near midnight. They told us they were just returning, with
their families, from the buffalo hunt; that they had with them on the hunt about eighty lodges,
and that they were on their way to the main valley of the Bittf-r Root river, where they iutended
passing the winter. They were very glad to see us, and leaving the next morning they all assembled to bid us God· speed. The Ross's Hole referred to is where Messrs. Lewis and Clark first
met the Flatheads on their expedition to the Pacific in 1804. There is a chief among the Flatheads by the name of Moise, who told me that he was present when Lewis and Clark visited
their camp in Ross's Hole, and that they took what is known here as the Southern Nez Perces
trail (the same that Mr. Tinkham followed to W allah-W allah) on their way to the Pacific, following the Bitter Root river to its forks.
December 4, 1853.-Commences pleasant, the thermometer at sunrise standing at 38° Fahrenheit. We were delayed till nr-a.rly eleven o'clock, our animals having strayed some miles from
camp. By invitation, the chief of the Nez Perces visited our camp, and took breakfast with us.
Having, after a long search, found our animals, we commenced our day's march by ascending a
very high and steep mountain, known as the Big Hote mountain. The western slope of this
mountain we found perfectly clear of snow, affording a very excellent road, though up a very
steep ascent. On arriving near its summit we found tbe snow twelve inches deep; the thermometer, which at its base stood 47°, on its summit stood 36°; we were one hour and a
quarter in ascending this mountain. Very fortunately, the Nez Perces, who had just crossed the
mountain with several h11ndred horses, had beaten the road well for us, affording an excellent
path till we reached the Big Hole prairie. This mountain is about six thousand feet high, and
its summit snow-capped; wagons coming from Fort .H all cross it. The road is very good f()r
load d wagons in descending the western slope, but in ascending I am of the opinion that it is
impracticable. There is no difficulty for empty wagons, however, in ascf·nding it. The descn1t
towards the .Missouri side is very gradual-so much so, that were it not for the direction taken
by the water, you would think you were passing over almost a level prairie valley. This
mountain is covered with the white pine, growing to a height of from fifty to seventy feet. \Ve
found the mountain to be of a granite formation, a specimen of which was collected from some
broken frHgments that lay along the slopes of the mountain. This is the same format:on as occurs
throughout the Bitter Root valley, with the exception that the mica is not found in such large
qu ntities. We passed several Nez Perces lodges in crossing the mountain, with many animals
loaded with meat and furs. This has been a great hunting season with all the Indians, both east
and west of the mountain. Hundreds of thousands of buffalo have been slain, and small game-
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n i tinrr of ant lop , deer, ben.v r, &c.-ha~ been almost innumerable. The Flatheads, also,
who arrived fr m the hunt a f w day before we 1 ft the Bitter Root valley, came in loaded with
m at and fur . Th]::; ay ha be n from 12 m. cloudy, with every appearance of snow, the thermomet rat 2 p. m. standina at 36°. After crossing the Big Hole mountain we fell upon a
branch of the Wi"dom river, which i ~ a tributary to the Jefferson fork of the Missouri. This
branch flows throuah a well timbered valley about two miles in wiJth, and occasionally forming
patches of prairie from ix to twelve mil s in length and three to four in width. It receives many
small tributaries running from the mountain ridges on each side in every possible direction. We
followed along the main branch of this mountain stream for a distance of seventeen miles, camping on its left bank or a slope of the mountain, which we found clear of snow. From our camp
of this night we had a fine view over a large and beautiful prairie, caUed the Big Hole prairie.
Bounding this prairie on the ea t, and at a distance of twenty miles, lay a high ridge of snowclad mountains, from which flow in every direction small tributaries to the Jeff·rson fork of the
1\'Iissouri. The mountains on the south and west are a range of the Salmon River mountains,
separating the waters of Salmon river from those of the Missouri. In this prairie are often seen
large bands of buffalo and moose; deer and antelope, also, occur in great abunuance. The night
of this day was clear and cool, the thermometer at 9 p. rn. being at 30°.
Dtcember {), 18{)3.-Commences cool, with snow, the thermometer at sunrise being 30°. The
wind during the night was quite heavy, blowing from the south-southwest; towards 8 a. m.,
however, it became pleasant, when we resumed our march, which lay across the large prairie
referred to yesterday. On the western portion of this prairie we found the snow six inches deep,
while no snow was seen on the eastern portion. We crossed several prairie streamlets during
the day which flow into the Wisdom river, all of which were frozen over sufficiently hard to bear
our animals. This prairie is about fifteen miles wide and fifty long, being hemmed in on all sides
by mountains except towards the southeast, where is a gap, through which issues the Wisdom
river. After crossing this prairie, at which time our course was 1{)0 south of east, our trail
tended along the ba e of the range of mountains bounding it on the east; our course then becoming
east of south. This we followed for a distance of fifteen miles farther, over a very excellent
prairie road. Here it struck a small stream from the mountains, where we camped, finding good
grass and water for our animals; our fuel consisting of small dried willows, which were 'the
remnants of an old Nez Perces camp. We passed on the road of this day a large rock, (of conglomerate,) which projected from a large bed that formed the western slope of the range bound-.
ing the prairie on the east. This conglomerate of rounded gravel-stones and broken fragments of
rocks, cementeJ. together by a silicious cement-fi)rmed quite a hard rock. We broke from it a
specimen, which is labelled No. 13. This same rock we found in very large quantities along the
Jefferson fork of the Missouri, being traced for a distance of fifi y miles up the main stream and its
principal tributaries, where, however, the formation is more water-worn, and occurs in very large
beds, forming in some places IJluffs one hundred feet high. The formation in the Big I-Iole prairie
is the farthest west that we have as yet seen it. On the stream where lay our camp of this night
we found a range of hot spring", where the water bubbles from the ground, issuing from nearly
one hundred springs. The stones around these springs we found to be encrusted with a thick
coating of lime, and the bed of the tr am from which flows the water of these many springs to
be cov r cl with a thick, green, slimy coating. The temperature of the water was 132°; its taste is
not at all unpleasant, b ing that of pure warm water. The grass along the border of the stream
i · dry and parchc . The e springs are so numerous, and flow so freely, that the water from
them form~ · hug tream an the vapor arising from it looks, at a distance, like the smoke from
a tire n th pr iries. There i another ranae f thes hot spring~ in a prairie north of this, known
·hich will e r ff>rr
to hf>reafter, a it will be on our return-route. In the
a '
r
da
ran c_ of mo nwin~ o ndin~ th prairie of ig Hole, and n ar]y due east from our camp of
lu t m3h ' and about twenty mile di tant, is a larg, mountain lake, six miles in length and four
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in width, which is set like a gem in the mountains. This lake has no outlet, and is a favorite
resort for game. This lake we called Lake Davis, in honor of the Secretary of War. \Ve found
during this day a beautiful specimen of greenstone on the range of mountains on the eastern side
of this prairie, which is labelled No. 14. This day has been exceedingly mild, the thermomP.ter
at noon being 40°; and having a level and beautiful road, we were enabled to make a march of
thirty maes to our night's camp, where we found grass, which our tired animals duly appreciated.
D ecember 6, 1853.-Commences clear and cool, the thermometer at sunrise being 20°. Resumed our journey about 10 a. m., being delayed in catching our animals. Our road lay over a
series of rolling hills, affording a very good road for the distance of ten miles, where we crossf'd
a small ridge of mountains separating a tributary of the Wisdom river from a more southern tributary of the Jefferson. fork of the Missouri. The ascent and descent of the ridge we found to be
very gradual, affording an excellent wagon road. After crossing this divide, there lay to our
lett, and about five or six miles distant, a high range of snow-clad mountains, along the western
base of which we travelled, (our course being 25° south of east,) and arrived at a point where
the ridge bore more to the east. We found this ridge to be formed of exceedingly hard red
sandstone, fine-grained and compact, a specimen of which we collected. After crossing the
divide above referred to, our trail led us through a large prairie plain, covered with the artemisia
or wild sage, growing to a height of from two to three feet. When passing through here before, a
trail led us through a canon of the mountains, where we found the artemisia growing to a height
of eight feet, with a trunk about twelve inches in diameter. This formed part of our fuel at our
night's camp, together with a few dried willows. This section is exceedingly barren of timber, none whatever to be seen, save the pine of the monntain top, and at intervals of from fifteen to
twenty miles an old cotton-wood tree would spring into view, giving a life-like appearance to an
otherwise dreary prairie road.
Game to-day we saw none, save ducks and a few antelopes; we succeeded in killing a . single
duck, but we found the antelopes so exceedingly shy as to preclude all possibility of approach,
though we used every exertion to secure one. We were exceedingly anxious now to meet with
some game, as we had nothing but bacon, and very little of that, as we started fully expecting
to meet with an abundance of game. This day has been exceedingly warm and summer-like,
the thermometer at noon being 53°, but the night was exceedingly cold. At 9 p.m. the thermometer was 12. 0 We travelled twenty-six miles, camping on a tributary to the Jefferson fork of the
Missouri, finding good grass and water for our animals, though no fuel but wild sage bushes and
a few dried willows. To our right during the greater part of this day's march lay the high range
of the Salmon River mountains, with their snow-capped peaks glistening in the beautiful, clear
sunshine. This range of mountains, as seen from the east, is exceedingly beautiful and picturesque. They seem to be formed of an innumerable number of jagged peaks, each vieing with
the other in loftiness, and wild but beautiful appearance. We found but little snow on our road
of this day; that which was found being on the dividing ridge and along the slopes of the mount
ains. N arly all the streams passed were frozen over so hard that our animals passed over them
without difficulty. Our camp of this night was on the right bank of a beautiful little stream, a
tributary to the Jefferson fi)rk of the Missouri, which is a favorite camping ground with all the
Indians and others passing this road. Here is formed by the willows along the stream a natural
corral, which, during the spring and summer season, is always and necessarily taken possession
and made use of, as it is here that the Blackfeet ramble from March to October. This is used
for the animals, in which they are always picketed. yY e, however, had no necessity for this,
since we supposed the Blackfeet some hundreds of miles di.s tant, and turned our animals loose to
graze around the camp. This is a great thoroughfare for the Blackfeet Indians, who, when
prowling about the country, perch themselves on the highest ridg~s of the mountains and buttes
of the valleys, whence, during the day, they can have a full view for miles of the country around,
and thus see at a distance their prey, which they watch with eagle-eye. At midnight, when
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everythin,O' i till jn and around th camp, th y d cend into the valley, and, in a twinkling,
st mped and t al off ev(}_ry animal, leaving the unfortunate sufferers to wend their way homeward on foot. This has been the practice of the Blackfeet for years back, and now they are the
dread and scourge of the mountains.
December 7, J 853.-Commences clear but cool, the thermometer at sunrise being at zero. Last
night also was exceedingly cool, the air being calm and still ; a short time after sunrise, however,
it moderated and became a summer-like day. This great difference in the temperature during
the night and day is somewhat remarkable; during the day the heated air seems to be confined
in the valleys of the mountains, and immediately after sunset it is replaced by a cold current
coming from the mountains, thus producing an almost instantaneous change, which at times is
exceedingly uncomfortable.
Our course during the earlier part of this day (which was 10° east of south, magnetic) lay
over a series of low sandy ridges, covered with the artemisia, growing from three to four feel high.
This led us to a beautiful prairie valley about ten miles wide, hemmed in on all sides by high
mountains, and through which flows the southwest branch of the Jefferson fork of the Missouri.
This prairie is known by the Indians and half-breeds of the country as" Horse Prairie," a name
given it from the fact that many years ago large bands of wild horses were seen roaming over it.
Our trail crossed the branch referred to, which we found partially clogged with ice; the channel,
however, was open, being about two feet deep, with a very rapid current. Many small gravelly
islands were to be seen in the river in the distance of two or three miles. To our right, and
about eight miles distant, were to be seen two high buttes coming within a very short distance of
each other, being on different sides of the valley, which at a distance looks like a gate in the
mountains.
Through this gate the southwestern branch of the Jefferson fork of the Missouri flows. Beyond
this, to the west, the prairie, widening on each side, becomes nearly circular, but still hemmed
in by the mountains. Through the range of mountains bounding it are three gaps or passes:
the most northern tends to the Big Hole prairie; the middle one leads to the waters of the Salmon
river; the most southern one leading to the waters of the Snake river, or southern fork of Lewis
river. This middle gap is the one followed by Lewis and Clark, in their expedition to the Pacific
in 1804 and 1806, and which they found impracticable for their route to the Pacific. This southwestern fork of the Jefferson river is the one followed by Messrs. Lewis and Clark, with canoes,
during the expedition referred to. Our trail crossing this branch, OF fork, led across its valley till
we struck the valley of the southwestern branch, which we found to be the larger of the 1wo.
This branch flows through a valley about six or eight miles wide. The streCJm is about sixty feet
wide and two feet deep, with a rapid current, and pebbly or gravelly bed. It, like the southwestern branch, is perfectly destitute of timber, save a few cotton-wood trees, growing in clumps
of four or five, and at least twenty miles apart. The grass in both valleys is exceedingly fine,
and which at night our animals, after travelling twenty-five miles, duly appreciated.
At this junction of the mountain vall ys is a high ridge of brownish colored stone, about four hundred feet high, which has been worn by the weather into every possible fantastic shape. Arch,
dome, steeplP, cave, each has its place in this singular formation. Its upper portion seems to
he tenanted by the feathered tribe, while that near the base seems to be formed into numerous
caves, wh re the bear and wolf has each its lodging. Game to-day we saw none, save a few
large prairie-ben or heath-cock, and a few white hares with red ears; these latter being much
larger t\!an the ordinary rabbit of the Ea . . t. This place is generally a favorite resort for game;
b t, un[i rt nat ly fi r u , it t-emed to e most scarce when the necessity for it was the greatest.
l houl
enti n, wever, that we did kill one prairie chicken, which at night, with a cup of
r d, rna U "' n ampl repa t. At our camp of this night we found a few cotton~ ·hi ·h 'ff' r d u n a undance f tu l, being to u a plea .. ant change from the last
~:b
.. i ted of wild sage bush s and willows.
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Both branches of the Jefferson fork are lined with willow bushes, growing from five to six feet
hicrh. On our road of this day we met two Banax Indians, who had just crossed tbe mountains
from almon river. They had nothing to eat, and no arms to procure any kind of game. They
asked me for a few matches, and seemed perfectly contented. They were two days' march
from their village, and had crossed the mountains with a prospect of meeting some of their friends
returning from the hunt. Having with them a stray horse, they proposed an exchange with one
of mine; but not agreeing in a bargain, we each took our respective routes. These are very fine,
lookincr
Indians; their language is euphonious, and is different from that of any other
iutellio·ent
b
b
tribe west of the mountains. Their band at present numbers but a few lodges, having been more
than decimated by the ravages of the smallpox and inroads of the Blackfeet. The must of them
now inhabit the country near the Salmon river, where, in their solitude and security, they live
perfectly contented in spearing the salmon, and living on roots and berries. The night of this
day was clear and cool, the thermometer being 27° Fah. at sunset.
December 8, 1853.-Commences clear and pleasant, the thermometer at sunrise being at 23°.
The frost last night was very heavy. Our journey of this day lay up the valley of the southeast
branch of the Jefferson fork of the Missouri, which valley, as t:eferred to yesterday, is called the
"Red Butte Valley," from the fact that there is a range of red buttes bordering the stream on tbe
east, and about twenty miles above the junction of the forks. I crossed the river to examine these
buttes, and found them to be composed of red baked clay, mingled with rounded gravel-stones,
and the whole so compact as to form quite a hard rock. The formation gave undoubted evidence .
of the action of fire. The portion of the valley bordering these buttes is formed of a reddish clay, ·
a soil resulting from the washings of these buttes, upon which grows nothing but the artemisia,.
or wild sage. These buttes, forming a range of about two miles in length and t:ive hundred feet
high, constitute a prominent land-mark in the valley; hence the name of the "Red Butte Valley."
As v;•e ascended this valley, we found it to increase in width till we arrived at the base of the ·
mountains bounding it on the south, where the width of the valley w:as about eight miles. It is
bounded on each side by ridges of mountains, from twelve ~o fifteen hundred feet high, and perfectly barren of timber, save on the south, which are wooded with the pine and cedar, growing
very small. V.l e found the soil of this valley principally of a yellowish or grayish yellow colored
clay, upon which, throughout its whole length, the wild sage grows in the greatest abundance.
On the lower and the upper portion of this valley we found the g rass to be exceedingly rich, but .
near the middle nothing growing save the wild sage bushes. About fifteen miles from our camp
of last night we found the river for a distance of several miles lined with the cotton-wood, growing to a height of seventy feet. The remaining portion of the river and its several small tribu- ·
taries are unwooded save by willow bushes. After journeying up this valley for a distance of
twenty-two miles, our trail to the south, and at a distance of four miles the river, bending to the
southeast, was lost to view, as it wound through the prairie valley in the distance. Our road of
this day was exceedingly beautiful and level, but a strong southwest wind blowing in our faces,
made the travelling very uncomfortable. When we entered the mountains, we saw a few
mountain sheep.
Our course, after travelling up the valley for a distance of twenty-two miles, turned to the
south-southwest, and for a distance of six miles we travelled through a CJi'ion of 1he mountains,
in which we found the bed of a stream, now dry and untimbcred save \\·ith the willow. Our
guide, though, told us that our camp would be' at the foot of the mountain range separating the
waters of the Jefferson fork of the Missouri £·om those of the Snake river, where '"e \VoulJ fiud a spring and an abundance of wood. After winding through this canon for six miles, we reach the
stream flowing from this spring, which sinks into the ground about two miles nortl1 of the divide; ·
whic:h has the direction of nearly east and west. Here the soil is principally clay, mingled with
much gravel. On entering this gorge, the mountains on each side were formed of a stratified,
friable, ligbt-colm:ed rock, the strata dipping to the southwest at an angle of 75°, tLe strata being
42/
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very much contorted. About two miles hi her up the gorge thi formation agam occurs, but the
strata ar m r horizontal, still clipping, however, t tbe west. This rock is eas ily wrought
upon by the weather, a in very many plac ~ along th gorge we found that it hacl become very
much eli integrat d. The soil of the whole of the upper portion of the valley is formed of the
washings from this rock. Having travell d a distance of twenty-eight miles, we encamped nt
the foot of the Snake river divide, where we found good grass and wood. 'The divide being covered wjth snow, and the wind blowing from it through the canon with great force, we found the
night very uncomfortable. It was with great difficulty our tent withstood the cold and severe
gale. The ground being frozen, our tent-pins bad but little hold. On account of the high wind
of this night, our food was well seasoned with ashes and cinders.
The wind has been blowing strong and steady from the south-southwest ~ince morning, and at
night much stronger and colder than at any other time. The night was . clear and cool, the thermometer at 9 p. m. being 30° ; at sunset 33°.
December 9, 1853.-Commences cold and windy. The wind, which during the last night blew
with great force from the south-southwest, at sunrise this morning had not abated in the least, the
thermometer being 33°. After travelling about a quarter of a mile along the foot of the mountains separating the waters of Snake river fi·om those of the Missouri, we found the ascent quite
steep and covered with snow twelve inches deep. It was with difficulty that our animals made
their way through the snow, in some places it having drifted to the depth of three feet. No one
had passed over this road recently, so we found no trail or beaten road. We found the weather
exceedingly cold on gaining the top of these mountains. The wind blowing exceedingly strong,
was directly in our faces, and it, with the drifting of the snow, made travelling very uncomforta·
ble. There was no one in the party whose limbs were not thoroughly benumbed on arriving at
the summit of the divide, and each one's face was blue with cold. On gaining the summit, to
our right and left were to be seen immense beds of high snow-clad ridges, from the tops of some
of which the snow is never absent. Towards the Snah:e river we could see far in the distance
the bed of a lake, which our guide told us was a lake formed hy the Medicine Lodge creek; in
the distance beyond the lake lay a high range of mountains to the south of Snake river. Tbis
mountain, or divide, is much more steep in descending than in asceucling. We were compellt:d
to dismount and take the snow on fiJOt. On gaining its base, our course for several miles lay
through a winding gorge of the mountains. After travelling down it five or six miles, we fell upon
a spring gushing fi·om the side of the mountains, where is the source of the "Medicine Lodge
creek," a name given it by the Blackfeet Indians some years ago, when buffalo were found in
great abundance west of the Rocky mountains. On a certain occasion, when hunting the buffalo
in conjunction with being occupied in stealing horses from their neighbors the Flatheads, Snakes,
llanax, and others, the Blackfeet were encamped on this stream, where they built a lodge of trees
some sixty feet in height, the spot being selected somewhere near the lake formed by the river.
Here they were a long time in preparing anc.l making medicines that should prove destructive to
all their enemies. From this fact they called it the Medicine Lodge ere k. After striking this
creek, our road lay through its valley for several miles, which we found to be very tortuous. Its
general width was from a mile to a mile and a half; for a distance of fifteen miles it forms a
very pretty prairie VcJlley. The tream is unwoodec.l save by the willow, which grows from ten
to twelve feet high. The artemisia or wild sage, however, is found in great abundance. The
soil of this valley we found to be principally gravel, and apparently unsuited to the growth of
anything save the wild sarre, found in abundance through its whole length. It is bordered on
each side y wall ~ of an C'Xceedingly hard white rock, unstratified, the whole forming a bed 1,000
fi ~ tbi k:
few mil s farth r, the geolorrical character of the gorge or canon entirely changes.
Th1s ·hlte-c lorcd r ck i repl· ,d y a black or dark-colored volcanic rock, from which we
·ur
w .' ry int r in .. pecim ns r enting a honey-comb surface, and the ' hole giving
ear where these were collected we fuund a second
und ubLd e ·1d nee of the actiot f fire.
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rock, of a grayish yellow color, compact, hard, and striking fire. with steel. The first mentioned
formation extends many miles in leng1.h, and is different from any rock we have as yet met with.
We saw to-day many sheep clambering high on the tops and slopes of the mountains, but so far
distant as to preclude all possibility of approach. The tracks of many were also discernible
along our pathway. Our guides in descending the mountains did succeed in approaching and
wounding one, though not so badly but that he succeeded in making his escape. It is truly
wonderful to see these animals travelling along the mountain ridges, climbing rocks and
leaping precipices truly awful to regard for a moment. Yet, with the agility and fleetness of a
deer, they make their way across these apparently insurmountable obstacles, and seem not to
regard them. The enemy they fear the most is the wolf, which often pursues them in bands.
When pursued by these, their only safety consists in leaping a preeipice or jumping down .some
deep declivity, where the wolf dare not venture. Nature here comes to their relief; she has
gifted them with large strong horns, which in their desce:nt of a steep hill receive the whole force
of the blow, and thus protect them uninjured from their enemy. Our guide mentioned that a
rule always followed by mountain hunters in shooting them when in bands, is, that if you are at
the top of a hill, always shoot the one farthest from you, and the remainder will be sure to make
their way up the hill for· a short distance, when, stopping to see what has occurred, they afford
you a second shot; and if at the bottom ot the hill, the same will follow, and they will descenda freak unfortunate for them, but affording great sport for the hunter. These and a few ducks
constituted our game of to-day. After gaining the valley of the Medicine Lodge creek we found
the weather to be exceedingly mild, compared to what we found it on crossing the mountains
this morning; the thermometer at sunset was 32°, and at 9 p. m. 26°.
December 10, 1853.-Commences clear and cool, th~ thermometer at sunrise being 22°. Anticipating a long day's march in order to reach wood and water, every one was turned out at an
early hour, when we were enabled to make an early start. We had a slight fall of snow during
the night, but not enough to cover the grass from our an1mals. During the early part of the day
our course still continued through the gorge of the mountain referred to yesterday, which retained
the same characteristic features as already mentioned. The sides of the gorge we found to be
mural precipices, formed of honey-combed; scoriated volcanic rock, rising to a hejght of one
thousand feet above the valley. Our road still continuing very good, after journeying for a short
distance through this gorge our trail turned to the right over a very rough and rugged road, till
we gained the summit of a low ridge, whi~h we followed over a very excellent road for a distance
of six or eight miles, having had an excellent anJ full view of the Snake River valley. Leaving
the river at this point, we could trace its many windings by the dark line of escarpment of volcanic rock along the side of the mountain gorge. Tbe river issuing from this gorge at a distance
of six miles, makes a great bend to the north-northeast, and again crossed our trail at a distance
of thirt en miles, when we found it to be from twelve to fi.fleen feet wide, and lined with the
cotton-wood tree.
Our ro.ad, for a distance of five miles before striking this creek a second time, led through an
immense prairie covered with tbe artemisia, or w~Jd sage, growing two feet high. On gaining
the ridge before referred to, w e came in view of the "Three Tetons," which we could see far
in the east, with their latty tops covered with the glistening ~now, towering high in the clouds.
On each side of these Tetons lay a high ridge of snow-clad mountains, of which the Tetons seem
to occupy the middle or central portion. The word "Teton" is applied to high, towering and
prominent peaks of a mountain range that rises above the remaining portion of the ranges. T~
our right lay, also, the "Three Buttes," another prominent land-mark in the Snake Hiver valley.
The butte farthest to the west and north is the largest of the three, and at present is covered with
snow, while the other two are of an equal size, and no snow is to be seen on them. These buttes
form, as it were, high and prominent islands in the ocean of prairie by which they are surrounded.
The word ''butte" is applied "to high elevations of land, too high to be called hills or ridges,
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and not hiO'h eu uO'h t b a11ed mountain~," and which occur, as a general thing, in a prairie
ountr '· '" he T ton , on the contrary, occur in a mountainous country in travelling to the south.
The T ton~ form a very prominent land-mark in the Snake River valley; the Teton to the north
being the highest of the three, the one to the south being of an equal height. The mountains in
which these Tetons occur have a direction of north and south, and have never yet been ascended.
They are represented as being formed of rock from their base as far as they can be seen towards
the summit; and the tops are covered at all seasons with snow to an unknown depth. We were
told by the guide that there is a beautiful cascade in the mountains where the T etons occur, having a fall of sixty feet over a vertical wall or precipice. Our trail crossing the Medicine Lodge
creek led through an immense sage prairie, extP.nding about twenty miles to the north, to the
Snake river on the south, and to the Tetons in the east. Our course at the time was due magnetic east. The Medicine Lodge creek, from where we crossed it, bends to the south, \vhere, at
a distance of twelve miles, it forms a lake in connexion with a second stream coming from the
Salmon River mountain, a few miles farther to the south, and called John Day's river. This lake
is called the Medicine Lodge lake. The soil of the prairie up to, and after crossing the Medicine
Lodge creek, for a distance of eight miles, is of a grayish yellow-colored clay, mingled with
much gravel, affording, however, a very excellent road. The character of the soil of the
remaining portion of the road was completely changed. There it formed an immense sandy
desert, which was coverecl with nothing save the artemis}a, which, with its dark, black 1ops, gave
a sombre and gloomy aspect to the whole valley. In places we found the sage desert covered
with immense beds of black lava, presenting a scoria ted surface, and at times occurring in brokeQ
fragments along the ro::~d. This rock we found to be very compact; where it occurs in beds it
presents a uniform surface, but in fragments a honey-comb vessicular surface, the whole showing
the action of fire. This same rock, with the addition of trap-rock, formed the geological character
of our journey of this day. Large bands of antelope, many hundreds, were seen to-day feeding
along our pathway; but when an attempt was ma<.le to approach them they would fly acrosR the
sage desert with the fleetness of arrows, preventing all possibility of capture. Many sage hens
were seen during the day. Those, in addition to a few ducks, constituted the game of to-day.
After leaving the .1.\tledicine Lodge creek, our journey for sixteen miles still continued through the
sage desert, till we struck a second creek, coming from the range of m~untains on our left, and
known as the Kamas Prairie creek, a name given it from the fact of the root of the kamas being
found and collected in great abundance near its headwaters by the Snake and other Indians.
This stream is wooded with willows and a few scattered cotton-wood trees. I took several
bearings to the Buttes from the north, and also to the Tetons from the west, these fixing their
positions definitely. Mr. Adams has sketched the Tetons as we saw them when first coming in
sight of them, and as p erceived from the west. This day has been mild, though the sky was
overcast during the whol~ time. The thermometer at sunset stood at 36°, about 7 p. m., when
snow commenced falling heavily ; the thermometer at 9 p. m. being at 32°. I take the following
description of the kamas root, ::md the manner of preparing it, from the Oregon Missions of
Father De Smet: "It is a small white, vapid onion when removed from the earth, but becomes
black and sweet when prepared for food. The women arm themselves with long crooked sticks
to go in search of the camash. After having procured a certain quant1ty of these roots, by dint
of long and painful labor, they make an excavation in the earth, from twelve to fifteen inches
deep, and of proportional diameter, to contain the roots. They cover the bottom with a closely
cemented bottom, whic.:h they make red-hot. After having carefully withdrawn all the coals,
tb~y cover the ~tones with gra~s or wet hay, then place a layer of camash, another of wet hay, a
tb~r of bark vcrl id with m uld, whereon is kept a glowing fire for fifty, sixty, and sometimes
he ·amash thu acquir s a con i tency equal to that of the jujube. It is somef v· ri u dimensi ns. It is excellent, especially when boiled with meat.
pre~ rved a lonO' time."
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December 11, 1863.-Commences cool, cloudy, and snowing, the thermometer at sunrise being
34°. We found the ground this morning covered with two inches of snow, and the weather
giving every prospect of a gloomy day. We resumed our march at 8 a. m., which for a mile
lay along the right bank of the Kamas Prairie creek~ which we crossed, with water two feet deep.
At this point we left the river, which, at the distance of six miles, we again struck where it forms
a lake, called the Kamas Prairie lake, which is one mile wide and three long. Our trail, in the
mean while, led through the sage desert of the Snake river valley.
Sixteen miles from our camp of last night we came in view of a large lake, which stopped our
progress to the Snake river in the direction in which we were then travelling. Here it became
r. . ecessary to make a detour to the east or west. The road to the right is· shorter, but is through
a country rough and rugged. That to the left is better. This we took, keeping along tbe
m argin of the lake; over, however, a very rocky, sage-covered road, where no trace of a trail
had ever been made. vVhere the high and rugged sage-bushes did not gtop our progress, our
road was impeded by broken fragments and large beds of black volcanic rock, terrible for our
animals' feet.
Travelling along this lake for a distance of six or eight miles, we left it to our right, and in a
short time fell upon the main stream of the Snake river, or Lewis's fork of the Columbia, which
we found to be from one hundred and fifty to two hundred yards wide, and very deep, with high
clay banks, bordered with a slight growth of willow. The guide represented that heretofore the
bed of this lake has been a beautiful prairie basin, where every year, up to the last season, buffdo have been hunted and killed, and at times in such large numbers that, among the trappers
and hunters of the mountains, it obtained the name of "The :Market "-certainly a very appropriate name, for whenever they were out of provisions they always made a visit to this noted
spot, and were ever r~warded tor th~ir labor. But during the last summer it has changed it:;
chnracter completely. I have supposed that the lake has been formed by the overflow of the
Snake river waters, and am confirmed in this belief by the fact that the bed the lake now
occupies is represented as having been a basin-shaped prairie, and that during the last season
the Snake river overflowed its banks to a greater extent than has been known for many years,
from the melting of the snows that fell during the winter of 1862. Besides, it is but a few miles
from the lake to the river, and the country intervening is a level sage prairie. Again, in passing
fi:om the lake to the river we met with much driftwood, consisting in some places of large trees,
carried to a great distance from the bank of the stream, which shows that a great depth of water
·w as necessary thus to transport .these large and heavy masses. There is no stream known
through the valley that could thus form the lake, and, from the circumstances, I could only suppose that it was formed by the overflow of the Snake river. It might possibly be the outlet of
some subterranean stream, but the more probable cause has been mentioned.
The day has been so c]ouuy and gloomy that we were unable to see the Tetons or the Buttes
of the valley. When within five or six miles of the Snake river, we descried on its banks a single
Jodge; when, being very desirous of obtaining fresh meat, and supposing this to be the lodge of
some Indian hunting or trapping, Gabriel, the guide, started to ascertain who its inmates were,
and to secure, if possible, enough fresh meat to carry us to Fort Hall. The Indian, with his two
boys, were off a short distance hunting, leaving his squaw alone at the lodge. Espying whites
travelling towards her lodge, she seized a gun and ran to some neighboring rocks, and there
couched herself, expecting some misfortune about to befal her, and resolved to fight to the last.
Finding her in this strong place, and her lodge deserted, Gabriel spoke to her in Indian, asking
where her husband was. She answered, "Yonder in the field, hunting." Seeing from their
conduct they were friends and not enemies, as she had supposed, she emerged from her hidingplnce and discharged her gun-a signal for her husband to return-when, in a few minutes, the
mnj r-domo was on the ground. It was a lodge of Banax, on their way to the mountains for
game, and had stopped here to fish and hunt for their subsistence by the way, and they told us
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th y h1.d nothinCY but two rabbit which they had ju ~t killed. Seeing no prospect of getting fresh
provi ~i 0 n~ in thi quarter, we journeyed along the right bank of the Snake river for a distance of
a mile, and encamped in exceH nt gra s for our animals, which they very much needed, as the
gra s of last night was poor and scarce. Our fuel for thi . . night consisted of the different wood
brought down by the nake river during the season of the freshets, and which along the banks
is cattered and piled in every direction, The day was mild, though cloudy. The thermometer
at sunset was 38°, and at 9 p. m. 32°.
December 12, 1 J3.-Commences clear and pleasant, the thermometer at sunrise being 34°.
The Tetons and the high range of Snlmon mountains in the east, covered with their mantles of
snow, shone silvery bright this morning, uuder the genial rays of the sun. All of our animals
were found this morning save one; when, a short time after missing him, we espied at a distance
our Banax friend
leadina
him along the bank of the river, it having strayed to his band of horses
"
0
during the night. He was accompanied by his son, who it seemed had turned out at an early
hour this morning and caught a number of fine trout, which he brought to our camp and presented to us, in return fin· which we gave him a supply of tobacco. Our journey of to-day lay
along the right bank of the Snake river, still continuing through the immense sage desert already
reterred to. We found the river to make numerous and large bends, and instead of following
the course of the river along its many windings, our trail lay through the prairie, leaving the
river to our left. We struck it, howe':er, several times during the day, and found it to be about
two hundred yards wide, and in its course having exceedingly many rapids and falls. Its banks
we found untimbered save by the willow; and we continued on till we reached a camp, where
we found the cotton-wood and cedar in great abundance. The river, during tbe whole distance
travelled to-day, winds through the sage prairie, with high clay banks on each side, with occasionally a low gravelly slope. Along the river we found much drift-wood, in some places piled
to the height of many feet. ~fany islands were to be seetl. in the river, some of which were
formed of solid rock, and rose to a considerable height above the water. This rock, many fragments of which will be seen along the banks of the river, is a black, honey-combed, volcanic
rock, the same that has already been referred to as occurring in very many places through the
Snake River valley, and which is first noticed after crossing the dividing ridge of the Missouri
and Snake river waters.
About twelve miles from our camp of last night we espied a smoke, some distance to our left
on the river bank; when approaching it, we found, among the artemisia of the prairie, three or
fimr families of the Root-Digger Indians, who were living here on the bank of the river. They
were astonished to ~ee us, the children running and scampering through the bushes as if their
lives were in danger. These Indians are probably the most miserable of all the Indian tribes,
either east or west of the mountains. They had with them no lodges and no food, save a large
pile of white-colored roots which they had just dug from the side of the river, and which they
seem to feast on with as much contentedness as if they were surrounded by all the luxuries of
life. The men were absent fishing. Fish and roots are their only subsistence; and still these
people are fat and in good condition, and, without knowing it, we would have supposed their fare
to consist of aught else than fish and roots. They all seemed to be living in small corrals, as
it were, formed of the artemisia, in which they had a few glowing embers. A few horses and a
mule .stooJ near by, who actually seemed to occupy, at least in our estimation, a much higher
position in the social scale than these miserable, worthless creatures. Apparently, their sole
object in living, and pursuit in life, seems to be to gain a subsistence wherewith to keep body and
soult gcther. W rd , in fact, are not adequate to express the deep misery, degradation, and
wr tchedne s of these moral brutes of the mountains. They approach more to the order of the
br
cr at ion tb· n pr ba ly any portion of the human race on the face of the globe. We had
1 1
lth ir a
. with the xpertati n of proruring resh meat; but disgust getting the hetter
f
n
we were made ac uainted with our new neighbors we put spurs to our horses
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and c::oon left the presence of the Digger tribe, thinking that for once we had entered the wrong
market for provi ions. We had to-day a fine view of the Buttes and Tetons, the latter being
cover d with snow. Their glistening tops seemed like silver steeples in the distance. We had a
fine view of the country bordering the Snake river to the south. For a distance of six or
eight miles it forms still the sage prairie, as to the north, when the ground, rising by a gradual
ascent at the distance of fifteen or twenty miles, forms mountain ranges with high snow-capped
peaks. Travelling a distance of twenty-seven miles by a very excellent road, we encamped on
the rieht 'bank of the Snake river, finding here good grass for our animals, and an abundance of
drilt-wood. The day has been remarkably pleasant; the temperature at noon being 46°, at sunset 34°, and at 9 p. m. 24°.
D ecember 13, 1863.-Commences cloudy, and snowing, the thermometer at sunrise being 30°.
We resumed our march at 8 a.m., along the right hank of the Snake river, over a very excellent
road. As during yesterday, instead of f;Jllowing the many be11ds and windings of the river, we
took a course leading from one bend to the other, thus shortening our journey by many miles.
Having travelled a distance of fifteen miles, we found a crossing of the river where were many
islands: hPre it was necessary to keep up the stream in order to follow the ford, the wRter to
our front and right being exceedingly deep. In crossing, however, some of the animals, instead
of following the guide, went to the right, and in a few minutes were swimming and floating down
the stream. Directions had been given before the commencement of' the crossing, that all the
animals bearing packs should be led; but, through neglect~ only the animals carrying the bedding
were led in, and the rest swam the river, the animal bearing our provisions being among the
number, our provisions thus became thoroughly soaked; and, to cap the chmax to the already
great misfortune, the animals bearing the provisions, on reaching the opposite bank, fell into a
quicksand, and thus completed the ruining of them. It was fortunate for us that we were so
near a depot, where we could replenish our stores. From the crossing of the Snake river we
had an exceUent road for twelve miles to Cantonment Loring, five miles above Fort Hall, where
we arrived about sunset. The day has been exceedingly disagreeable, raining and occasionally
snowing through the whole day, which made the road slippery and hard to travel. Our road on
the right bank of the Snake river lay through the sage desert, where we found much of the
cactus, or prickly pear. Five miles from Cantonment Loring we entered a beautiful prairie
plain, where the grass is very excellent, and, with its nuq1erous streams and brooks running
through it, renders it an excellent place for a post of any kind. Arriving at Cantonment Loring,
we were most kindly received by Captain Grant, formerly of the Hudson's Bay Company at Fort
Hall, who, inviting us into his house, spread before us all the comforts and many of the luxuries
of life, and gave us a comfortable bed under his hospitable roof-all of which none more than
ourselves could appreciate; and we thus passed the night once more near the abodes of civilization. Here Captain Grant is comfortably situated, surrounded by a happy family, and, with all
the comforts and many of the luxuries of life, lives as happily and contentedly as he so well
deserves.
December 19, 1863.-Commences clear, but cool; thermometer at sunrise 14°. After resting
and recruiting our animals at Cantonment Loring five days 1 we concluded to return to the Bitter
Root valley, intending to pursue a different route to that previously travelled. After striking the
main stream of the Jefferson fork of the Missouri, our route lay along the east base of the mountains, following down the main stream of the Hell Gate river. Cantonment Loring, so called in
honor of Colonel Loring of the rifle regiment, and occupied in 1849 and 1860 by two companies
of that regim(·nt, is located in a beautiful prairie section of the Snake River valley, and about five
miles above Fort Hall. The land here is composed principally of clay, of grayish-blue color,
mingleu with but little sand. It is, however, well adapted to the growth of wheat and potatoes;
though I lmve und rstood that, from the early frosts, it is badly adapted to the growth of vegetables. The grass here is very rich and luxuriant, and, with its many small pond::;, lakes, and
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stream! t , i w 11 cal ulat d fi>r the purposes of grazing. We heard, while at this place, of the
lamentable fate of Captain Gunni~on and his party, who, being in command of a Pacific Railroad
Exploration, \.va massacr d by the Utah Indian ~ within two hundred miles of Salt Lake City.
It caused a :fi eling of sadne~s and sympathy in our small party. We sincerely regretted that we
could not have been within reaching di tanc , to have given our assistance and aid to this band
of explorers through the mountains, whose pathway through the country of a hostile tribP of
Indians was accompanied with peril, danger, and difficulty. This we deemed a fit and proper
subject for our government to take notice of, and to visit upon these Indians retaliation, with
marked severity. At 12 m. we resumed our march up the Snake River valley, accompanied
by Captain Grant, who, in addition to his kindness in affording us the hospitality and comfort of
his home, has travelled with us to our _night's camp. Journeying up the Snake River valley six
miles, we encamped on its left bank; finding here good grass, wood, and water.
The night of this day was mild and slightly cloudy; tbe thermometer at 9 p. m. being 28°.
December 20, 1853.-Commences clear and cool; thermometer at sunrise 22°. We had a
slight fall of snow during tbe night; it being quite cold, with wind from west-southwest. Journeying a distance of six miles along the left bank of the· Snake river, we reached the crossing;
findi11g the river partly frozen over, and the rapid current of the channel carrying clown much
floatmg ice, which was from two to three inches thick. Journeying along the right bank of the
Snake river through the sage desert, though by a very good trail for the distance of fifteen miles,
we encamped, it being our camp of the 12th; about sunset we were joined by two Snake Indians,
who were on their way up the Snake River valley to join their main camp.
At sunset the thermometer stood at 21°; at 9 p. m. 24°.
December 21, 1853.-Commences cold and snowing; the snow at sunrise being an inch deep,
with the thermometer at 22°. We were delayed till 10 a. m. this morning, searching for our
animals that had strayed some miles from camp, when we resumed our march through the sage
desert along the right bank of the Snake river. Travelling a distance of twenty-six miles, we
encamped on the right bank of the Snake river, finding good grass, wood, and water; the river
being frozen over from bank to bank su.Hici nt1y hard to bear our animals.
December 22, 1853.-Commences cold and mi . . ty; thermometer at sunrise 6° below zero; it was
very cold during the night. I hac.l intended to remain in camp to-day, to send back to our camp
of the night previous for an instrument 1eft there; but finding the weather now very cold, and
in front of us a range of snow-covered mountains to cross, every day became precious, and I concluded to suffer the loss rather than risk being overtaken by severe cold or deep snow in the
mountains. Our course continued across the sage desert, passing during the morning the :Market
lake, which was now frozen over. Our road, instead of following the course travelled on the
lOth, leu farther to the east, thus shortening our route by several miles. About noon it cleared
off, and became an exceedingly beautiful day. Marching a distance of twenty-five miles, we
encamped on the Kamas Prairie creek ofthe lOth. This creek was now frozen over, which was
lined with willow and quaking asp. At sunset the thermometer was at 10°, at 9 p. m. 20°,
below zero.
December 23, 1853.-Commences clear, but cold, the thermometer at sunrise being 6° below
zero. We resumed our march at 9 a. m., our course tending for a distance of five miles along
the Kamas Prairie creek, whit!h at ~his point had a course of north 40° east. Here our course
lay through the sage de ~ert, cro sing at a distance of ten miles a small stream called the "High
Bank ere k," a name gi nit from the fact that near its head branch, or source, it flows through
high rtical walls of lack volcanic rock-in many places columns. This creek, lib e the Kamas
>rairie cr k we found froz n ov r sufficiently hard to bear our animals. l\Iany places through
the ·· I'TC cl crt t ·day we foun covered with large areas of honey-combed volc.:anic rock, the
to s oc ·urring abund ntly in the nake River vall y. We
am · · ha 1 m alr" dy r ·f rr
£u
tl e ·all Y l rfi ctly lr e lr m sn w till arriving near the base of the mountains, where we
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found it thre inches deep. Our course for a distance of five miles lay along the base of the
mountains, when we ent red a gorge or canon of these mountains, through which flows the High
Bank ere k. Here we encamped, having travelled thirty-five miles-not finding a camping
ground till we had travelled this distance; and even here we had a miserable camp, wood and
grass being poor and scarce. Our bed lay on the snow ; the thermometer at sunset being 20°,
and at 9 p.m. 10°. The day has been warm and pleasant. No game seen to-day.
December 24, 1853.-Commences cold and snowing, the thermometer at sunrise being 3° above
zero, and continues cold throughout the whole day; at noon the thermometer being 22° and
still snowing. Our course to-day lay up the canon of the High Bank creek, which we found to
be covered with the artemisia, or wild sage, growing two feet high; the mountains on each side
being perfectly destitute of timber, and covered with snow, the canon being covered with snow
six inches deep. The High Bank creek we found to-day to be weH-~imbered with the cedar,
the spruce-pine, and the quaking aspen, the latter predominating. No game or living thing was
seen to-day to break the stillness and dreariness of our road. Having travelled ten miles, we
encamped at the head of the High Bank creek, finding good grass and water, wood being at some
distance, which we packed to the camp. This canon is travelled by wagons from Fort Hall,
having been first travelled by Father De Smet in 1840.
December 25, 1853.-Commences cold and gloomy, the thermometer at 7 a.m. being 14° below
zero. Last night was exceedingly cold, with a strong wind from south-southwest, and snowing
during the whole night. Thus was . Christmas ushered in for us-cold, gloomy, and exceedingly
disagreeable. After many delays in camp in finding animals, &c., we resumed our march at 10
a. m., ascending a low ridge dividing the main stream of the High Bank creek from a small
tributary, which ri<?ge we followed for three miles, over a very excellent road, though the ground
was covered with snow eight inches deep. The mountains on each side continue very high, and
all covereJ with snow from base to summit, their chief characteristic being the entire absence of
timber. At a distance of nine miles from our camp of last night, we fell upon the waters of the
Missouri river, crossing a low ridge of very easy ascent and descent-so gradual, that you leave
the Colurr.bia and strike the Missouri waters without noticing it, were it not for the direction
taken by the streams. We were all rejoiced to find ourselves once more on the waters of the Missouri. On the ridge we found the snow twelve inches deep, though it had drifted in many places
much deeper. The snow was still soft, and not frozen, as we expected to find it. The day was
exceedingly cold; the sun shone quite bright at noon, and though the thermometer was in the
sun, it stood as low as 8°, with a strong, cold wind blowing from the south-southwest. After ,
journeying eleven miles we found the cold so intense, that we were compelled to halt and build
a fire by the wayside to keep warm. Travelling a distance of sixteen and a half miles, we
encamped on a small mountain stream, a tributary to the southeast branch of the Jefferson fork
of the Missouri; here we found good grass for our animals, the snow being only six inches, leaving the top of the grass uncovered, which, however, they very soon totally exposed with their
hoofs. Here we found the ice twenty inches deep. Our fuel at night was poor and scarce, consisting solely of willows. The thermometer at sunset was 8° above zero; at 8 p. m., 14° below
zero. This was by far our most disagreeable day, and all with one accord were willing to remember the Christmas of 1853 in the mountains.
December 26, 1853.-;Commences cold and windy, the thermometer at sunrise being 11°. The
wind, which had been blowing cold and strong from the south-southwest during the night, continued with unabated force this morning, and so continued throughout the day, drifting the snow,
and rendering travelling very disagreeable. Our road to-day continued to be very excellent, with
much less snow than we had met with during the last three days. It seems that the farther we
travel along the waters of the Missouri, the much less quantity of snow do we find. It is true,
that on leaving Fort Hall we did not meet with snow through the whole of the Snake River valley
till we reached the base of the mountains; but through this whole ridge or range we found snow,
43 f
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varyina in d pth from ix inches to two feet. This range is reported, as we were told by the
guide, as beina a range where snow falls early, and at times exceedingly deep. He says that
la t year, in th month of Mnrch, he crossed it, and found the snow three feet deep ; many parties, during the same winter, attempted to cross it, and were beaten back by the great depth of
snow met with, and the want of water and grass (or animals. We crossed to-day several mountain streams, all of which were frozen over; which, when open, contributed their supply of water
to the southeast branch of the Jefferson fork ofthe Missouri. Taking their rise in the mountains,
they flow through beautiful patches of prairie, many of which we. to-day crossed, where we found
the grass exceedingly rich and luxuriaut, and the snow only two inches deep, though the mountains on each side of us were still covered with snow, and perfectly destitute of timber, save a
range towards the north, which, as seen from a distance, might Le termed the "Blue Ridge,"
being covered with the pine, and presented to-day an exceedingly beautiful blue appearance.
The only game seen to-day were two deer, which were frightened up along the road, but quickly
took to the mountains, giving us no opportunity for an approach. It continued cold throughout ·
the day, the thermometer at noon being 22° in the sun. Travelling a distance of seventeen
miles, we encamped on a small mountain stream, where we found excellent grass for our animals; they were thus amply repaid for their scanty fare of the last few days. Our fuel consisted
of small willow bushes. We had intended to cross to-day a divide separating two of the tributaries of the southeast branch of the Jefferson fork of the 1\'Iissouri from each other; but with the
cold, and necessary stoppages along the road, we were unable to travel so far, but camped west
of the divide. The greater portion of our road to-day lay through sage plains, where we found
the sage in some places six and eight feet high, with trunks from eight to twelve inches in diameter. We had, nevertheless, a very excellent road the whole distance, good for either packanimals or wagons; the chief characteristic, however, being the great scarcity of timber. Grass
we found very excellent-the best we have met with since leaving the Bitter Root valley, and
which our animals duly appreciated. Game still continues to be very scarce. The night was
cold, with a strong wind from the south, and disagreeable in camp, drifting much snow from
the mountains, at the base of which we were encamped. The thermometer at sunrise was 13°;
at 9 p. m. 12°.
December 27, 1853.-Commences clear and mild, the thermometer at sunrise being at 8° above
zero. The wind, which blew strong from the south during the night, had lulled this morning, and
with a clear, bright sky caused everything to look gay and cheerful. The mountains on each
side of us shone silvery bright under the warm rays of the sun. We resumed our march at 8 a.
m., ascending several low prairie ridges for a distance of five miles, when we arrived at the
foot of the divide referred to yesterday. We found these ridges to be well covered with grass;
snow about two inches deep; though the mountains on each side are all snow-clad from base to
summit. The mountains to our left to-day we found to be composed principally of limestone,
while on the prairie ridge are to be seen large masses and broken fragments of honey-combed
black, volcanic rock. The valleys between these low ridges were covered with the artemisia
or wild sage, growing from eighteen inches to three feet high. Numerous mountain rivulets
were crossed running through these valleys, which were lined on each side by willow bushes,
growing in some places twelve feet high. Arriving at the foot of the divide, we ascended it by
a very gradual acclivity, keeping along the lope diagonally till reaching its summit, fi·om which
we bad a beautiful and extended view of the mountains on all sides. The sun at this time
shone lear an bright, giving us a wide and extended view far in the distance. On every side
l Y snow-cla m un ains-those to the east being timbered, while those in every other direction
P rfe tly <1 titute of v rything save a coating of snow. Below us, and to the east, were
s n ·mall tr nm , taking th ir rise in the mountain , and running through beautiful prairie
: 11 - ~ P rfi 1 .fr e from "n w. \V could see from thi point of view the gap of the mountIll thr uoh
lnch flo\· the Iissouri-tbe great landmark of the mountains. To the south of
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east lay a high ridge of timbered mountains, from which flow the waters of the Stinking, and also
the waters of the Snake river; while to the north lay other ridges and ranges, from which flow
the waters of the Missouri. From the top of this mountain we had truly a grand view-high,
snow-clad mountains on every side of us. .To the south lay prairies and valleys covered with
snow, through whir.h we have been travelling for several days; while to the east lay beautiful
prairie meadows, free from snow, through which meandered the numerous mountain streams, all
pouring their tribute to the great river Missouri. Here, then, we were to leave the vicinity of
snow behind us, and we truly congratulated ourselves at the change-a time we had been looking
forward to with much interest. Descending this ridge or divide by a very excellent road, we
fell upon the headwaters of a second tributary of the Jefferson fork of the Missouri, called by
the Indians "Hooked JYian cr~ek." Wagons cross the divide already referred to, but, in order
to pass without difficulty, must go more to t~e south, where the mountains are much less steep,
givingl a very excellent road. Following down the valley of the Hooked Man creek for ten
· miles, we encamped on its left bank, finding here good grass, water, and wood, the latter being
the quaking asp. Game was very abundant, large bands of deer and antelope crossing our trail
during the whole day; many white hare were also seen through the valley of the Hooked Man
creek. This vicinity is a noted place among the Indians for game. In the mountains on each
side of the valley are to be found in abundance bears, moose, and elk; while, in the valley below,
deer and antelope are never absent. It is also noted as being a place where the Blackfeet rendezvous, during the spring and summer seasons, and waylay the traveller on his way to the hunt
or emigrant road. This valley is about two miles wide, lined on each side by a high range of
timbered mountains, and covered with a rich and beautiful growth of bunch-grass. · The day
has been exceedingly mild and pleasant, the thermometer at noon being 53°. Unfortunately,
to-day my horse feU, breaking the only thermometer left, which will account for the temperature
of each day not being given hereafter. · The night was very mild a~d. pleasant; we scarcely felt
the need of a fire. The ground was perfectly free from snow; the Hooked ~Ian creek wa~ free
from ice; and everything indicated that we had entered a milder and warmer region. This
stream is timbered by willow bushes, save at one or two places small clumps of the quaking
asp were to be seen.
December 28, 1853.-Commences cloudy, with a strong wind from the southwest. Being out
of meat, Gabriel, the guide, left the camp early this morning in search of game, having pointed
out first the direction to be followed, which was down the valley of the Hooked ~fan creek,
which for three miles had a width of from three to five miles, when it opened into a beautiful
prairie plain about fifteen miles wide, extending to the main stream of the Jefferson river, and
bounded on every side by high mountains; the base of the range, to the north, being washed by
the Jefferson fork of the Missouri, which could be traced for many miles by the dark line of
cotton-wood that bordered its bank. This range of mountains separates the Big Hole prairie
from the Jefferson river. The Hooked Man creek near its mouth is lined with the cotton-wood.
The willow, however, is the principal wood on its banks. Its valley throughout is well grassed,
and at present, being perfectly free from snow, looks not unlike a large field of yellow grain.
This valley bore north 70° west magnetic. To our left to-day was seen the high rocky range of
bluffs or cliffs known as the "Rattle Snake cliffs," a name given them by :Messrs. Lewis and
Clark.
To our front and right lay also a prominent point of a prairie bluff called 4 ' Beaver
Head," a name given it from the supposed resemblance to the head of that animal. We looked
intently, and examined with care, to see if we could discover the resemblance, but in our opinion
it resembled aught else than the beaver's head. Game to-day was exceedingly abundant, large
bands of antelope and deer being seen in the valley-the latter being the white and black-tailed.
Travelling a distance of sixteen and a half miles, we reached the Jefferson fork of the Missouri,
wbi h we found frozen along the margin on each side with ice three inches thick, w bile its
chann 1 wa open, with a rapid current. It ~ bed we found rocky and pebbly; its bank, as far
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a could b ~e n, b in()' lined with the cotton-wood, growing to the height of sixty feet. Its
width wa fi.ft r yard,.,, gi in()' u ... a ford with water two f4 et deep. Our camp at night was on the
Jeft bank of the tr am, about 200 yard b low the mouth of the Hooked .l.'tlan creek, where we
found good wood and gra . Our amp wa where a large band of Indians had encamped two
days previou , judging from the camp-fire , &c. These Indians we supposed to be the Banax,
returning from the buffalo hunt, and, from the indication left at the camp, that they had an
abundance of game.
ur camp lay ten miles northeast of the Rattle Snake cliffs, and twenty
miles southwe t of the Beaver Head-the two prominent and well-known landmarks of the
valley of the Jefferson ri er.
The night was exceedingly windy and quite cold. It commenced
raining at 8 p. m., but the rain soon changed into snow, with the wind blowing at the time with
great force and severity from the southwest.
December 29, 1853.-Commences clear and pleasant. We resumed our march at 8 a. m.,
which lay north 30° west across the Jarge and beautiful prairie valley of the Jefferson fork of the
Missouri, which we left to the right; it then runs north 25° east magnetic, being traced for
many miles by the long line of cotton-wood trees along its banks. The valley referred to on the
south is about six or seven miles wide and perfectly leve], covered with an excellent growth of
bunch-grass. There, however, as throughout the valley, the cactus or prickly pear occurs in
the greatest abundance. Our trail at times led through patches of sage, though not at all inconveniencing our traveJlincY, for, although we had no trail, we had a leve] and beautiful prairie.
After travelling across the valley for a distan.ce of twel~e miles, we fell upon a small creek coming
from the mountains to our left, and bordered with the willow. This creek, as told by our guide,
is known as Bonneville creek. It was here where a party of Blackfeet, in 1835, seizeJ upon
the goods belonging to a portion of the expedition under Captain (now Colonel) Bonneville, of
the army, then trapping in the mountains, and strewed over the prairie what they did not carry
off. It is known now among the Flathead and Nez Perces Indians as the spot where Col. Bonneville's expedition was robbed. Travelling to the north for a distance of five miles, we struck
a secoud creek, running nearly parallel to Bonneville's creek, and both emptying into the Wisdom
river; our road during the whole distance being exceedingly level and beautiful. This second
creek mentioned is lined with the willow, cotton-wood, and alder. On its right bank occurs a
large bed of greenish-colored slate, which is traceable to the mountains to the north, which by its
designation gave character to the soil. Leaving the second creek at a distance of two miles, we
reached the Wisdom river, the most northern tributary to the Jefferson fork of the l\'Iissouri, and is
known among the Indians and half-breeds as the Big Hole fork of the Jefferson river. The headwaters of this stream we fell upon after crossing the Big Hole mountain, referred to when leaving
the Bitter Root valley, and which we travelled down for a distance of twenty-five miles. We
found it now to be a bold stream, seventy-five yards wide, with a rocky and pebbly bottom, and
a rapid current; water about two feet deep, though along the margin, where we encamped,
frozen over with ice three inches tbick. It is timbered with the cotton-wood, growing in great
abundance and to the height of fifty and sixty £ et. Its valley is about five miles wide, bounded
on each side by high ranges of pine-clad mountains; the river bathing the foot of the mountain
on the ea t, leaving the broad vall y on it right bank. This valley is characterized by the great
abundance of sage or artemesia, prickly pear, and the exceedingly poor, clayey character of its
soil. This same soil characterize the portion of the valley of the Jefferson fork travelled over.
ur camp at night was about ight miles above a high rocky range of cliffs, where the river makes
a 1ar b nd to the northea t. \Ve found at our camp exc ll€'nt grass, and an abuudance of vvood.
·~met - ay was very abundant, consi ~ ting of lk, d er, antelope, bear, hare, ducks, "and prairie
·htck ·n. ·
br(rc crrizzly bear arne thi morning within a few yard" of our camp, but he took to
th bru_h b or we coul approach him.
._ ucc ed d to ·day in killing two elks, which was
r lv r; r un· t • c ~. lw~l not an ounc of meat, and were now ]even days from the Bitter Root
l Y · o hat th mcth tu ·amp wa one f f a ... ting and good cheer. About 300 pounds of meat
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were packed in camp, and at night were to be seen the most choice pieces of this richly-flavored
venison roasting upon stid s nro und the fire. The weather to-day has been exceedingly mild and
summer-lik -the night being clear, mild and bright. The Wisdom river, on which we encamped,
is the one fir~t taken by Messrs. L ewis and. Clark, and travelled up for a short distance, but
left from a supposed impracticability to travel up the Jefferson fork of the Missouri; which former,
if followed as first intended, would have led them by a direct and practicable route to the Pacific,
and saved them from the great suffering and privation met with in taking the Jefferson fork, and
which led them by a rough and rugged route to the Salmon river, which really proved an impracticable route to the Pacific. By following this stream for a distance of eighty miles, you reach
the junction of its principal forks ; the one to the south leads to the headwaters of the Salmon
river, by a very excellent road, while the one to the west-northwest leads to the headwaters of
the Bitter Root river, whose waters flow into Clark's fork of the Columbia. They are each
of equal size and of the same length, but can be travelled in the winter only when the seasons
are .mild.
December 30, 1853.-Commences clear but cold. The ice made very thick during the night, and
even this morning, water standing within a few inches of the fire froze hard in a few minutes.
Our camp last night was surrounded by a large band o( wolves, who were anxiously waiting
till we should take our departure, expecting a rich repast from the great abundance of fresh meat
kill d yesterday. We resumed our march at 9 am., continuing up the valley of the Wisdom
river for a distance of four and a half miles along it~ right bank, when, reaching a point where
the rocky bluffs formed vertical walls along its brink, it became necessary to cross the river,
which we did by a ford, with water two feet deep in the channel. On each side near the banks,
however, the river was frozen sufficiently hard to bear our animals. At the bluffs referred to
the rock is of a grayish green color, and at a short distance looks not unlike a slate formation,
which is traceable for a distance of ten miles up its right bank. It is four hundred feet above the
general level of the valley, and dips to the west at an angle of 60°. Two miles from our camp of
last night we crossed a small creek, coming from the west, now frozen, lined with the cottonwood in such abund ance that it has gained the name of "Cottonwood creek." Our trail, up to
the crossing of the Wisdom river, lay through large patches of sage; in many places, however,
burnt over by the Indians. After the crossing, it lay principally over a level aud beautiful prairie
valley, the general width of which was three miles. The Wisdom river we found to-day to be
continuously wooded with the cotton-wood, though much drift pine wood was seen along its
bank, coming from the mountain bounding the Big Hole prairie on the north. The grass of the
valley we found very good. The soil. however, is poor, being principally a yellowish clay,
that bakes in the sun. Along its left bank large areas of rounded water-worn stone were seen
high above the level of the bed of the river. We crossed a small creek coming from the east
called White Clay B ank creek, a name given it from the great abundance of white clay found on
its banks. This formation of white clay occurs also in very great abundance along the main
stream of the Wisdom river, in the "Big Hole prairie." Our guide states that he has used it
for whitewashing. It is a very excellent substitute for lime. Travelling a distance of thirteen
miles, we encamped on the left bank of the Wisdom river, finding excell~nt grass and an abundance of fuel, consisting of the cotton-wood and drift pine. We passed during the clay two old
camps of the Nez Perces Indians, where w ere left their corrals, which they had made in fear of
the Blackfeet. This is a noted rendez\.·ous for the Blackfeet Indians, being a general thoroughfare
for the Pend d'Oreilles, Flatheads, Nez Perces, and B anax Indians, during the spring and summer
seasons. The Blackfeet are sure to meet with some straggling band of these tribes , all of whom
they consider their enemies. We passed to-clay a spot noted as being the place where, some
years ago, forty Flatheads, being on their way to the hunt, espied. the whole Blackfeet camp on
their way to the Flathead country for the purpose. of murder and plunder, when the vanguard of
lev 11 men of the Blackfeet, being some miles ahead, were shot down to a man by the Flatheads,
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wh e cap dun ath d, and returned to their homes to prepare for defenc~. The wea~her during
t -day bas been very mild and pleasant, thouah the night was cold. Th1s, however, Is the great
characteri tic of the weather in thi region, warm or mild during the day, and exceedingly cold
at night.
December 31, 1863.-Commenc s clear and mild. Every one turned out at an early hour this
morning, and having breakfa ted before sunrise, we were enabled to make an early start. The
river being frozen from bank to bank oppo ite our camp, I measured its width, finding it to be
sixty-eight yards. The ice was twelve inches thick. The river, a short distance above our camp
of last night, made a great bend to the west, and passing through a canon for three miles, perfectly impracticable even for pack animals. Our trail tended more to the east, passing over a
series of low sand ridges, affording us, however, a very excellent road, practicable for wagons.
Crossing one of these low ridges, we fell upon a small rivulet, coming from the east, called the
YeJlow Clay Bank creek-so called from a large formation of yellow clay found on its banks,
forming in some places bluffs as high as a hundred feet. The Indians collect this, using it
for painting, &c. Travelling a distance of five miles over the ridges referred to, we again fell upon
the Wisdom river, which here flowed through a beautiful prairie valley, hemmed in on each
side by mountains, in which we foung feeding large bands of antelope. The river continued
to be wooded with the cotton-wood . The character of the grass and soil of this portion of the
valley was the same as that below. Journeying up this valley a distance of three miles, the river
made a second large bend to the west, passing through a rough and rugged canon, impracticable
even for pack-animals. A trail however, led over the mountains south of the canon, and is the
one travelled in going to the "Big Hole prairie." At this point we left the river entirely, and
followed up the valley of a small willow run, which was from a mile to a m,ile and a half wide,
affording an excellent road. We found the valley had been burnt over recently, showing that
Indians had preceded us, probably the Nez Perces. The mountains on each side were high, and
covered with the pine to about midway of their slopes. Arriving at the head of this willow river,
we crossed low clay ridges, the latter of which formed the divid.ing ridge of the waters of the
Wisdom river and those of the H ell Gate fork of the Bitter Root river. This ridge forms no obstacle whatever to the passage of wagon-trains, as the ascent and descent are both easy and gradual.
Arriving on the summit of this divide, we could see to the north a high range of mountains, which
the guide pointed out as being the ridge along the right bank of the Hell Gate fork. To our
right lay a second but low ridge, which separated a small tributary of the Hell Gate from the
main stream, and ended abruptly in a beautiful prairie valley. This ridge, as also the · one in the
distance, was clad with the pine. On the dividing ridge we found snow two inches deep, though
no snow was to be seen in the valley below; the only snow besides this being on the higher
peaks of the ridges around us. Leaving this divide, we fell upon a small creek, whose waters
flow into the H ell Gate river. Having travelled fifteen miles, we encamped on a small stream
running from the mountains to our left, where we found good grass, wood, and water. We
entered to-day the granitic r gion , as shown by the large detached masses and boulders from the
mountains passed along the trail after cro sing the dividjng ridge. The weather to-day has been
exceedingly warm and summer-like. We found the weather much warmer on tbe waters of the
Hell Gate than on those of the Missouri. Thus did the close of the year 1853 find us once
more on the waters of the Columbia, which we all greeted with feelings of joy, as we now had no
apprehen ion of danger either from cold or the snow. We had all supposed that our labors on
the expedition would have been closed before the end of 1853, but we still found ourselves
tr vellincr throucrb the m untain in midwinter, apparently with as little concern as if it had
n mi
mm r.
January 1, 1 5 . - ommcnccs clear and pleasant. We .resumed our march at 8 a.m., which
on in d. v r a ·riP flow rolling 1id e , thr ugh wh e va1ley flow mall mountain stream~,
all of wbwh .... m
~n empt_' th ir wat r.: int a r k c ll c1 the~ p ar · l ish creek, which, eight
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miles from our camp of last night, we crossed and found frozen to the bottom. This creek is so
called by the Indians, who, some years ago, caught fish from .its waters by spearing them. Journey.ing a short distance from this creek, and crossing a series of low sand ridges, we reached a
long, level, and beautiful prairie called the "Deer Lodge," a name given it from the great
number of deer found in and near its vicinity. This place is a great resort for the Indians west
of the mountains at all seasons, and especially when returning from the buffalo hunt, where they
remain several weeks reeruiting their animals, finding the greatest abundance of rich and luxuriant grass. Through it flow two large streams-one of which is the main stream of the Hell
Gate fork of the Bitter Root r.iver-and a great number of prairie streamlets; thus rendering it an
excellent recruiting rendezvous for the Indians with their large bands of horses. It is about fifty
miles long north and south, and from twelve to fifteen wide, bounded on all sides save on the east
hy high pine-clad mountains, the summits of which alone are found covered with snow. A very
slight fall of snow covered the valley. It is noted for the very small quantity of snow found on
it during the severest winters known in the mountains, which gives it the principal advantage for
wintering over the many prairie valleys of the mountains. Its many streams are all lined with
timber, consisting of the cotton-wood, birch, willow, and the black-haw. Finding our animals
very much jaded by their long march, we concluded to remain here a day to rest and recruit
them, where they found an abundance of excellent grass. We saw, when entering this valley,
large bands of antelope feeding. These, with a few mountain sheep and goats, seen on the
highest peaks of the mountains, constituted the game of the day. We did not exert ourselves
to secure any, since we had a great quantity of elk meat with us. The weather to-day has been
exceedingly mild and summer-llke, at noon being very warm. Travelling a distance of eighteen
and a half miles, by a very excellent road, we encamped on the Deer Lodge creek, where
we found good grass, wood, and water. We crossed, about two miles before reaching the Deer
Lodge creek, another of the same size, called the Rock Bank creek, a name given it from the
fact of its passing through a rocky cafion near its head. This last-mentioned creek, together
with a small stream called the Yellow Bank, rises in the mountains bounding Deer Lodge on the
south from the main stream of the Hell Gate fork of the Bitter Root river. The Deer .Lodge
creek, which is one of its largest tributaries, near its head is fifteen yards wide, with a rapid
current, channel-water eighteen inches deep, and lined near its head with the cotton-wood, but
lower down with the willow, birch, alder, and black-haw. The mouth of the Deer Lodge creek
was about two miles below our camp of the night. There is a second, and one of the largest
tributaries, comes in from the east, and empties into the main stream ten miles below the mouth
of the Deer Lodge creek. By following up this tributary to its head, you cross, by a very excellent road, a dividing ridge, and fall upon the main stream of the Jefferson fork of the Missouri,
which road is often followed by the Indians to the hunt, thence by the three forks of the 1\'Iissouri. About four hundred yards from our camp of this night occurs one of the most singular
and interesting formations met with on our whole route. It is a conical mound, about thirty
feet high, with an oval top, around whose base, from east by south to west, occur innumerable hot or boiling springs. On the top of this mound is a spring of three feet in diameter,
down which was thrust a pole twenty feet long and no bottom found. The water boils up from
this spring, but does not run off.
The mound is composed of a hard ligniform product, occurring in concentric layers, from one
to four inches in thickness. I cannot call it a rock, though it is as hard in most places as rock.
On its southern slope occurs an irregular mass of black scoriated rock, that looks not unlike
coke, and when broken presents the appearance of, and when lifted gives evidence of, the
pressure of iron. It shows that it has undergone great change by the action of intense heat.
The surface on the southern slope is incrusted with a white salt about one-sixteenth of an inch
thick.
Breaking from this mass of scoriated rock a small fragment, I accidentally exposed a
bed of this white salt, which apparently extended far into the interior of the mound. It is
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a white a I af- UO'ar, nnd reduces to a pulverulent state with the fingers; in some places it forms
pound of thi salt was secured, with the intention of
a bed, thouO'h i llinO' r adily to the knife.
submitting it to Dr. E an , the geologi t of the expedition, for analysis. The rocks, leaves, grasses,
and even the ground over which the water from the springs around the base of the mound flows,
are all covered with a saffron-colored incrustation. The prairie, for some distance around and
near this mound, is covered with a white incrustation, in some places half an inch thick. The
springs occur from east by south to west, while none occur towards the north. This mound
occurs in the middle of the long level prairie before referred to and described, forming a prominent and well-known landmark. From the peculiar appearance presented by this mound, and its
exceedingly singular formation, I have supposed .it to be an extinct volcano, and the opening on
the top, now a spring of boiling water, to be its crater. The surface is composed of a substance
which occurs in concentric layers, varying from one to four inches in thickness, which I supposed
to have been thrown from the crater in a molten state, and naturally assumed the position of
the parallel layers, as shown by the formation. Again: the black scoriate.d rock found on its
surface gives indubitable evidence of much and excessive heat, and also shows that it was once
in a molten state.
The nearest mountains .to this mound are six or eight miles distant, thus forming a permanent
and notable landmark in this large, level, prairie valley. I collected here a number of rich and
valuable specimens, all of which, together with those already collected, have been submitted to
Dr. Evans for examination and description.
January 2, 1854.-Was pleasant, ·though at times cloudy ; the wind blowing moderately from
the southwest. We remained in camp to-day on the Deer Lodge creek.
January 3, 1854.-Commences cloudy, with a very strong wind from the southwest, accompanied by a heavy fall of rain, . which continued till 7 a. m., when it changed to a severe snowstorm~ and continued with great force till 10 a. m., when it ceased, cleared off, and became an
exceedingly bright and beautiful day. We resumed our march at 10.30 a. m., which lay along
the Deer Lodge creek for a mile, when, crossing this creek, it tended down the valley of Deer
Lodge, by an exceedingly level and beautiful road, for a distance of eighteen miles; our course
being north 18° west mAgnetic. In the interval we crossed several mountain streamlets, the waters
of which were mostly unfrozen. The largest of these streams, coming from the east, is called the
Race Track creek. Eight miles from our camp of last night we had a fine view up the valley to
the east, through which flows one of the largest tributaries to the Hell Gate fork of the Bitter
Root river, whose stream, swollen by the waters of the numerous prairie rivulets and mountain
streams, running through wide and beautiful meadows, could be traced for many miles by the dark
line of cotton-wood bordering its banks, which was now two feet deep in the channel, and thirty
to forty yards wide; while on its banks are also the willow, birch, and black-haw.
For the greater portion of to-day's journey, the river flows through a broad prairie valley, the
northern portion of which is a continuation of the Deer Lodge prairie, which, at a distance of a
mile from our trail to the left, formed a plateau about two feet above the general level of the valley,
and extending to the base of the mountains, which continue to be covered with the pine, and their
peaks with snow. The country to the east, like that on the western portion of the valley, rises
gradually for a half-mile from the bed of the stream, and with a very gradual slope forms a broad
plateau, which extends to the base of the mountains, at a distance of eighteen miles, the valley
diminishing to a width of four miles-the stream then bathing the mountains on the north. Havinrr travelled twenty miles, we encamped on the right bank of the Hell Gate river, two miles
above the mouth of the Little Blackfoot fork, its principal and largest tributary. Our road to-day
has b n xc e ingly 1 v l and beautiful, being prairie the whole distance.
' he rrra .. . of tbe v~lley continu es very excellent. The soil to-day is principally of sand, which
·e [i un mmrrl d w1th much mica, occurring in small glistening scales.
urin" the 1att r portion of to-day's march we found the ground covered with two inches
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of snow. Thew ather toward evening became quite cold, the wind blowing very strong from
the southwest, which continued with much force during the night.
January 4-, 1854.-Commences exceedingly cold, windy, and snowing. The wind was very
stronrr durinrr
tho nibrrht, accompanied also by much snow. At midnight
it blew so hard that
b
•
our t nts were thro,vn down, and before they could be put up our limbs were benumbed with
cold, compelling us to spend a long, dreary, and uncomfortable night. We were not able to
resume our march till 2 p. m., on account of the severe storm. Our animals suffered very
much from the snow and cold, and early in the morning they were seen standing around the
camp-fires shivering from cold. Our march continued down the valley of the Hell Gate fork on
its right bank, crossing it at our camp of last night. Two miles from our camp we crossed the
Little Blackfoot fork, the largest tributary coming in from the east. This is the stream that I
followed down in crossing the mountains from ' the Muscle Shell river in September last. Our
course, by a very excellent road, continued for three miles farther to our camp-making a march
of only five miles-encamping on the right bank of the Hell Gate river, finding here good grass
and excellent wood. We crossed during the afternoon the trail leading down the Little Blackfoot fork, which is the main Flathead trail across the mountains. The day, as also the night, has
been exceedingly cold.
Jamtary 5, 1854.-Commences like yesterday, very cold. We resumed our march at 7 a. m.,
which for five miles continued on the right bank of the Hell Gate river. The country from the
mouth of the Little Blackfoot to the Bitter Root valley having already been described in detail in
my report from the Muscle Shell river, I do not here give it place. Travelling a distance of
twenty-five miles , we encamped on a small tributary coming from the south, having crossed the
Hell Gate river twice during the day. We passed during the day a small creek coming from the
south, in whose waters gold has been found, and at whose head is said to occur a gold mine.
I intended to stop a day to examine the head of this stream, and the valley through which it flows;
but finding the ground covered with snow, and the creek frozen over, I was unable to examine
it for the present. Passed to-day the Flint creek from the south, and also the Quagmire creek.
Found the snow four inches deep on a level, though in places it had drifted to a depth of from
twelve to twenty inches.
January 6, 1854.-Commences clear, but very cold. We resumed our march at 9.30 a. m.
The road to-day we found very difficult to travel, the ground being covered with a thick sleet;
and, although this was covered in .some places with six inches of snow, it made the travelling not
only difficult but dangerous. During the day our trail lay along the side of a hill of very
steep descent, down which two of our animals fell; one holding on to the brink of the precipice
by its forefeet, we were enabled to put a rope around his neck and take off the pack, when, at
tempting to lower him gradually down the precipice, the rope broke, rolling him from the top
to the bottom, over rocks, stones, and trees; he was so much stunned and i1~ured by the fall that
we were compelled to leave him on the road. Travelling a distance of twelve miles, we encamped on the right bank of the Hell Gate river, finding an abundance of fuel, but scanty fare
for our horses, on account of the snow. We crossed the Hell Gate river once during the day,
finding the channel open, though much broken ice was met with in the ford.
January 7, 1854.-Commences cold, and snowing. We resumed our march at 9 a.m.; crossed
the Hell Gate river within two hundred yards of the camp, the channel of which we found open,
though there was ice for several feet along the margin, and three inches thick. We had great difficulty in crossing the stream, everything in our paek becoming thoroughly saturated with water,
and every one was wet as far as the waist, some being compelled to wade the river. From
this crossing there were two trails w e could follow-the one leading down the valley, crossing
the river several times; the second leading along the side of the hills. I told the guide that we
would take the latter, which turned out to be so difficult and dangerous, that I afterwards regr tted it. The mountains proved to be very steep, and, being covered with a thick sleet,
44{
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xc edino-1 r danaerou~ for both m n and animal". Below us was a precii
of nc hundr d fe t; here nc f th animal~ missed his footing and rolled to the bottom.
\V \Y re enabled to mak but ight miles' march to-day, camping on the right bank of the Hell
Gat river, where we found xcellent gra s for our animals. We were compelled to build a
large fire to dry our bao-gage-wet during the crossings. Our chapter of misfortunes now seemed
to have commenced; and although we estimated that we were but sixty miles from our main
camp on the Bitter Root river, we could form no idea when we should arrive there. It continued
snowing the \vhol night.
January 8, 1854.-Commences mild, and comparatively pleasant. The ice, however, made
an inch thick during the night. We resumed our march at 9 a. m., crossing the Hell Gate river
within a few yards of our camp, where we experienced much trouble in crossing our animals.
The channel was open, with water two and a half feet deep; current very rapid. The margin,
however, on each side for several feet was blocked with ice. Our trail, to-day, lay principally
through a beautiful pine forest. Travelling a distance of twelve miles, we encamped on the right
bank of the Hell Gate river, finding scanty fare for our animals, the snow being from three to
six inches Jeep. The weather has been mild to-day till 7 p. m., when it commenced raining,
which continued throughout the night.
January 9, 1854.-Commences mild and rainy, which continued till 8 a.m., partially melting
the snow, and rendering our travelling much .better than it had been for several days past. I
despatched Gabriel, the guide, this morning for our main camp on the Bitter Root river, to have
certain preparations made on our arrival. We resumed our march at 9.30 a. m., and at the distance of a mile struck the Big Blackfoot, which we crossed with some difficulty. We made the
crossing of the main str am of tbe Hell GatA river, below the mouth of the Big Blackfoot, without
difficulty; and also the eros ing of the Bitter Root river, where we found the ice about three
inches thick. Travelling a li tance oftw nty-two miles, we encamped upon the left bank of the
Bitter Root river, where our animals were amply repaid for their scanty fare of the last few
nights by an abundance of rich grass. The weather, to-day, has been exceedingly warm ami
pleasant, though towards suns t it became cold, with a slight fall of snow in the valley, while
heavy snow-clouds covered the tops of the mountains on each side of the valley. We thus found
ourselves once more in the Bitter Root valley, and there was no one who regretted it.
January 10, 1854.-Commences mild and pleasant. We resumed our march at 8 a. m. up the
Bitter Root valley, crossing the Bitter Root river with an open channel, and arrived at Fort
Owen at 2 p. m., where we were kindly received by the proprietors, the Messrs. Owen. Spending the night under their hospitable roof, we reached our main camp on the next day; finding
here that our winter quarter had been completed, corral for animals, and everything built, and
the men comfortably in cantonment. Her was camped the whole Flathead tribe of Indians,
who were awaiting our arrivaL Thus we found ourselves at the main camp after an absence of
forty-five days, during which time we had crossed the mountains four times, completely turning
the eastern portion of th Bitter Root range by a line of seven hundred miles, experiencing a
complete change of climat , and eros ing two sections of country different in soil, formation, natural
features, capability, and general character. Crossing also, in all their ramifications, the headwater of the two great riv rs, Ii ouri and Columbia, we had now a fine opportunity to compar the climate and ch r cter of the Bitter Root valley with that of the Hell Gate, and others
1n it V1cm1ty. In the former now wa found from four to . ix jnches deep, while in the latter
the roun waM perfe tly fr e fro
now. It e med as if we had entered an entirely different
r i n and differ nt climate ; the itter oot valley thus proving that it well merits the name
f th valley of per ni, 1 sprin . Th . fact of the exce dingly mild winters in the valley has been
r m rk cl by ev ry one who has ev r b en in it during the winter season; thus
n e ·c 1\ent r ndezv u and r cruiting station for the Indians in its vicinity, and t
in it ., \' 1l a all other~ ' ho might hf' ov 1taken hy tht> cold or snow of thP
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mountains. It is the home of the Flathead Indians, where, through the instrumentality and exertion f the J suit priests, they have built up a village, not of lodges, but of houses, where they
r pair ev ry winter; and with this valley, covered with an abundance of rich and nutritious
gras , affonling to their large band of horses grazing and space, they live as contentedly and as
happily as probably any tribe of Indians either east or west of the Rocky mountains. Its capability in other respects aside from grazing has already been referred to in this report, and is or
·ufficient interest and importance to attract the attention of and hold out inducements to settlers
and others. All that it at present needs is to have some direct connexion with the east or the
west, and the advantages that it and the sections in its vicinity possess will be of sufficient importance to necessarily command attention. The numerous mountain rivulets, tributaries to the
Bitter Root river, that run through this valley, afford excellent and abundant mill-sites, and the
land bordering these streams is fertile and productive; and this has been proved, beyond a cavil
or doubt, to be well suited to every branch of agriculture. I have seen oats grown in this valley,
by Mr. John Owen, that are as heavy and as excellent as any I have ever seen in the States;
and the same gentleman has informed me th~t he has grown most excellent wheat; and that fr-om
his experience while in the mountains he hesitates not to say that here might agriculture be carried on in its numerous branches, and to the exceeding great gain and interest of those engaged
in it. The valley and mountain-slopes are well timbered with an excellent growth of pine,
which is equal in every respect to the well-known and noted pine of Oregon. The advantages,
therefore, possessed by this section, are of great importance, and offer peculiar inducements to
the settler. Its valley is not only capable of grazing immense bands of stock of every kind, but
is also capable of supporting a dense population. The mountain-slopes on either side of the
valley, and the land along the base of the mountains, afford at all seasons, even during the most
severe winters, grazing ground in abundance, while the mountains are covered with a beautiful
growth of pine.
The provisions of nature here are therefore on no small scale, and of no small importance;
and let those who have imagined (and some have been so bold as to say it) that there exists only
one immense bed of mountains from the headwaters of the lVIissouri to the Cascade range, turn
their attention to this section, and let them contemplate its advantages and resources, and ask
themselves, since these things exist, can it be long before public attention shall be attracted and
fastened upon this hitherto unknown and neglected region-can it be that we should have so
near our Pacific coast a section of hundreds of thousands of acres that will remain forever untitled, uncultivated, and totally neglected. It cannot be. But let a connexion, and that the most
direct, be made between the main ch_ain of the Rocky mountains and the Pacific, (and it can be
done,) and soon will thes~ advantages necessarily thrust themselves upon public attention: and
open to the industrious and persevering avenues to wealth and of power.
Again: this section connects with another of equal if not superior importance-that of the
Creur d'Alene country, which again connects directly by a beautiful section with the country at
and near the W allah-W allah; thus showing that from the main chain of the Rocky mountains
to the mouth of the Columbia we possess a rich, fertile, and productive area, that needs but the
proper means and measures to be put forth and manfully employed to be turned to public and
private benefit.
Let the Cascades and Dalles of the Columbia be removed by an appropriation from the government, and we shall have, and that direct, steamboat navigation from the mouth of the Columbia to the mouth of and for some distance up the Snake river, and even to the Kettle falls of the
Columbia; and that will give to Oregon and Washington Territories the great keys of wealth
and importance, the influence of which will not and cannot be sectional or local, but be felt by
all throughout the length and breadth of our land, and that will finally redound to our nation's
intere ~ t and welfare, to say notrung of the great and paramo.unt advantage to be gained so far
as regards the problem of national defence. For, by opening an avenue from the ~Mississippi to
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th Pa ifi it mu t n c arily ecome th great thoroughfare of travel from the two oceans
w" bing the ea t and we t coa ts of ur ountry, not only for our own citizens, but Europe on
the one side, and A ia, t a ther with the numerous and valuable islands of the Pacific, on the
other; will naturally turn the cour e of their trade and travel for this grand avenue, which must
needs therefore be guarded for our nation's safety as well as prosperity; will afford an easy,
direct, and expeditiou connexion for transporting men and munitions of war to the Pacific in
case of danger or difficulty from abroad; and will (we feel the necessity every day) dispense
with in a great measure the long, dangerous, and circuitous route either of the Isthmus or by
Cape Horn.
Looking back upon our route, we saw we had followed the Bitter Root river to its head,
which we found from its mouth to be ninety-five miles long, flowing through a wide and beautiful
valley, whose soil is fertile and productive, and well timbered with the pine and cotton-wood;
but whose chief characteristic and capability is that of grazing large bands of cattle, and affording
excellent mill-sites along the numerous streams flowing from the mountains. The country thence,
which is watered by tributaries to the Missouri and its forks, to the range of mountains separating
these waters from those of the Snake river, or the south branch of Lewis's fork of the Columbia,
is also fertile; but its characteristic feature is the great scarcity of timber for any purpose, the
willow and wild sage being used for fuel along the whole route. The geological for.m ation of
this section belongs to the tertiary period. The capability of this broad area, however, for
grazing, is excellent. It is the great resort, at present, for all Indians in the mountaiiJs; the
mountains and valleys affording a great abundance of game-consisting of elk, bear, deer, and
antelope-while the numerous rivers alild streams abound in fish and beaver. The latter are
still caught in large numbers on the headwaters and tributaries of the Missouri, but are not so
anxiously sought after as in years back, owing to the great depreciation of value in the market
east. The whole country is formed of a series of mountain ranges or ridges, with their intervening valleys, aU of which are well defined and marked; the decomposition and washings of
the rocks of the mountains giving character to the soil of the valleys, which may be termed, as
a general thing, fertile. The geological formations along the Jefferson fork, and its principal
tributaries, are limestone and conglomerate rock. From the range called the Snake River divide,
the whole character of the country is completely changed. Here the geological formation is
basaltic and volcanic principally. None of the numerous streams and rivulets flowing from the
mountains along the route we travelled emptied into the Snake river; but either sunk into the
ground, or formed small lakes in the broad valley of the Snake river. The ground in most places
is formed principally of sand, and where large beds of basalt are not found the ground is of a
very dry, absorbing nature, through which the water sinks-at times bursting out again. It was
somewhat singular that for sixty miles above Fort Hall, along the main stream of the Snake
river, we did not cross but one tributary, and this coming in from the south, while none came
from the north; all of the streams, as before mentioned, either forming lakes or sinking into the
ground. This section is lso noted for the great scarcity of timber and the immense plains of
wild sage, which is so abundant that it merits the name of the Sage Desert of the mountains.
It extends for many maes in length and breadth, forming an immense sea of prairie, whose sameness is only broken by the "Three Buttes" of the valley, which rise like islands in the sea in
this broad and barren ar a . Its whole characteristic might be described in the one wordst rility. From the mountains ounding the nake river valley on the north to Fort Hall, a
trc ve11 d di tanc of one hundred and twelve miles, there is but one £ rtile spot of ground that
e ·onv rted t any u;-eful purpo"e, and this is found at Cantonment Loring, five miles
• rt all. H re th ..oil i of a gra i h blue clay and sand, that might be made use of
lc>r ·1~ri · lturol purpo, ... The grazin her , is m t exc llent.
ur r
t tlte itt r l
t all y \ hich lay to the east of the Bitter Root mountctins,
fi Jil th
1 t, th · ri
p· rati.n the wat. rs of Wi dom river, or the Big Hole fork of
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the Jefferson river from those of the Hell Gate river, the same general remarks will apply as
those describing t.he country from the head of the Bitter Root river to Fort Hall; a series of
mountain rancres, giving beautiful prairie valleys, through which wind streams from the mountainslopes, that pour their tributaries into the Missouri and its forks. Leaving the ridges referred to,
yol:l again enter a different and milder region, through which flow tributaries to Clark's fork of
the Columbia. Here the soil is a rich loam; timber is abundant; climate exceedingly mild,
even during the severest winter. We entered it on the 1st of January, and snow scarcely covering the ground was to be found in the valley. This section connects with the Bitter Root valley.
We thence followed down the Hell Gate river from its head to where it debouches from the
mountains, five miles above its mouth, which we found to be one hundred and twenty-five miles
long, flowing through a fertile, well-timbered valley, trom two to five miles wide, bounded on each
side by high pine-clad mountains. Game is found in great abundance in these mountains, being
principally elk and bear. Additional description of each portion of the route having already
been given, I only deem it necessary to say that both routes travelled are perfectly practicable
for wagons, though the return route is by far the better of the two, though from sixty to eighty
miles longer. I regretted that I could not have made a barometrical profile of the two routes,
but this resulted from the fact that a barometer could not be dispensed with in the Bitter Root
valley, where was being kept a regular series of meteorological observations, to ascertain the
character of the winter in this region. Such points of the route that were of sufficient interest and
importance to be noted particularly were faithfully sketched by Mr. Adams, the artist of the party,
to whom I am indebted for the accompanying sketches.
Truly and respectfully, your obedient servant,
JOHN MULLAN, ·
Lieutenant U. S. Army. .
Governor I. I. STEVENS,
In Command of Northern Pacific Railroad Exploration and Survey.

26. REPORT OF ROUTE FROM CANTONMENT STEVENS TO FORT BENTON AND BACir, BY LIEUT.
JOHN MULLAN, U. S. A.
CANTONMENT STEVENs, BITTER RooT VALLEY,
April 2, 1854.
SIR: I have the honor to report, that in conformity to your letter of instructions to continue the
exploration of the country between the Rocky and Bitter Root ranges of mountains, and the
examination of the mountain passes between the 43d and 49th parallels of latitude, I left the
Bitter Root valley on the 1st of March to examine a new route thence to Fort Benton, on the
Mi souri, and to ascertain its practicability for a railroad route, as also the passage of wagontrains; anu at the same time to obtain a knowledge, from actual observation, of the depth of the
snow and the character of the mountains generally at that season.
Lieutenant Grover, in crossing the mountains in the month of January, had an opportunity of
ascertaining the depth of snow up to that period; and I thought it adding another link to the chain
of knowledge of the mountains to ascertain their character at a period two months later. I was
led to believe, by information gained from the mountaineers and trappers in this region, that
there existed a road from the Falls of the Missouri to this valley over which wagons could pass without difficulty; and having passed over and examined one hundred and twenty miles of the route
in September, 185.3, and found it practicable for a wagon-road, I placed full confidence in the information, and started with the intention that, should the route upon examination prove practicable,
to bring with me a wagon from Fort Benton to this valley. And I have the honor now to report
that I have been perfectly successful, and have found in the mountains a wagon-road, the advantages of which are equal, if not far superior.·, to any existing across the mountains. I had also
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d t rmined to xamin the country imm diately along the :Missouri from Fort Benton to the point
wb r I cro" d th fi ~ouri in my examination from the Muscle hell across the Rocky mountains,
in eptember, 1 53, which up to this time bad remained unexplored, save partially by Mr. Tjnkham, in Tovcmber, 1 63. My working party consisted of a half-breed Cree, who was my
interpreter, and four of my own men. My route to Fort Benton lay up the Hell Gate river to
its junction with the Little Bla kfoot, thence up the Little Blackfoot across the ·mountains. Arriving at the fork of the Little Blackfoot, I found the snow ten inches deep; and knowing there
were two passes, one to each fork, I took the more southern of the two. I thence struck for the
Missouri river, and examined the line of bluffs along its left bank, that e?Ctend from about thirty
miles above the falls to near the three forks of the lVIissouri. I found these bluffs very rough
and rugged, affording us a very difficult road even for my pack-train. In a word, it is one
immense bed of mountains, extending along the Missouri for one hundred and 6fty miles, and
fifteen miles wide, necessitating the case of a road being to their north. These bluffs are mostly
well wooded with an abundant and large growth of pine. The rock found through them is mostly
granite. At this point the l.Hissouri flows mostly through a mountain defile with a rapid current,
and in many places very deep and narrow. Leaving the bluffs, through which I travelled three
days, we crossed the :Missouri, in order to avoid the numerous and difficult coulees extending
along the left bank of the :Missouri from the bluffs to Fort Benton. But I found the country
to the south immediately along the Missouri but little, if any, better than that to the north. In
places it is much cut up by very deep and rugged coulees, that are impracticable for anything
save a pack-trail. I arrived at Fort Benton on the morning of the 14th. On the morning of the .
17th I started on my return to this valley, bringing with me a wagon, with a four-mule team.
I saw that by keeping on the high table-land between the Teton and Missouri rivers, I might
avoid the many coulees that make from each of these rivers, and thus gain an excellent wagon
road. This turned out to be the case, and from Fort Benton to the Sun or MP.dicine river I
Lund a perfectly level prairie road. My route thence to the Dearborn river lay a very few
miles to the south of that followed and examined by Lieutenant Donelson, in-September, 1863.
Presuming that officer has already reported upon the general character of that section, I pass
over it, simply remarking that I found a beautiful road for my wagon.
From the Dearborn river my course lay more to the south of west than that fvllowed by
Lieutenant Donelson; and at a distance of fifteen miles from the Dearborn struck a stream that
rises in the main chain of the Rocky mountains, and is known among the Indians by the name
of the Small Prickly Pear creek.
The country between these two streams is a rolling prairie, which afforded us an excellent
road. The valley of the Small Prickly Pear <.:reek, which is half a mile wide, I found well
wooded with the cotton-wood and willow. Here the fallen timber was the first obstacle met with
from Fort Benton, a measured distance of one hundred and twenty-four miles. I found it
necessary to remain in camp to-day, and with my party make the road. In eight hours every
obstacle was removed, and resuming our march, the day following we found the road very
excellent. At this point you will observe, from the accompanying map, that my trail left the
river, tending to the north. This was not necessary, as an excellent road lay up the valley of
the stream; but, as it would have been necessary to make a road through the timber, which
would probably have delayed me another day, I preferred leavjng the river ,.,nd following an
Indian trail that led to the northwest, and which :{; ll upon the river a second time. A large
p rty, ho\ ever, would find it to their advantage to follow up the valley of this stream, for when
triking the tr am a ~ec nd time, I found that my route on this day would have been shortened
by ix r iCYht mil "; a don the next day the arne thing occurred, when I again left the river
n flll ~ • £ r [i w mil in a outhwest rly direction, when, by following the river valley, my
1 h v b .en more ir ct fl r the mountain pa ", and would have ·horten d my di~tance
l ' lv
r fift n r 1\ • Th r ar w p r· ll l lo\ mountain ranges, or bluffs, through whi h
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are two gaps where this stream flows, by following which you reach the mountain from Fort
Benton without any difficulty or obstacle save the timber, which, being small and scattering,
would be cleared out in two days by six men. Leaving the Small Prickly Pear creek to my
north, and at a mile distant, the country thence to the mountains is a rolling prairie. On the
seventh night from Fort Benton I encamped at the foot of the mountains on the east, forming the
dividing ridge of the Missouri and Columbia ·waters. The day following I crossed the mountain
with no difficulty whatever; found no snow upon its summit, and the mountaill itself nothing more
than a low prairie ridge. The ascent and descent are so exceedingly gradual, that not only was it
not necessary to lock the wheels of the wagon in descending, but it was driven with the animals
trotting. One could scarcely have believed that there existed such a beautiful and easy pass
in the mountains. For a railroad it would involve a cut of one hundred feet deep, and half a
mile long, which was the measured distance from: base to base. From the mountains I followed
down the northern bnmch of the Little Blackfoot, thence by the Hell Gate river to the Bitter Root
valley, where I arrived on the 27th of March, and at Fort Owen on the 30th, making the travelling
time, with my wagon, twelve days from Fort Benton to Fort Owen.
I ran an odometer line over the whole route, and found it to be only forty-four miles longer
than that followed by the train under Lieutenant Donelson. I was favored with much beautiful
weather during the whole time, finding no snow save at the head of the Little Blackfoot, and on
the summit (ten inches) when going; no snow east of the mountains; and I found no snow
whatever on my whole return route. I was enabled, also, on this tour, to fix accurately mai1y
points of the streams crossed by the main party to the mountains, having passed much nearer
the Missouri than Lieutenant Donelson; especially the Dearborn river and the Crown Butte
creek, which latter does not empty into the Missouri, but which with a smaller stream forms a
lake, the outlet of which sinks into the ground five miles to the north of the Missouri. I was
enabled to make the trip in the short time mentioned, having with me anima1s in fine condition
and in good worl~:ing order. Accompanying this you will find sketches of the principal features
of the route, among which is a panorama sketch of the main chain of the Rocky mountains
from the Marias Pass to the pass crossed by my party. Also, as viewed from the east, a sketch
of my camp at the Bear's Teeth, on the Missouri. This is a prominent and well known landmark in the bed of bluffs along the Missouri; and the sketch is characteristic of the country, as
also of the Missouri, as it flows through the bluffs. Also, a sketch of the Missouri River
mountains, from the Little Blackfoot Pass. The point where the 1\Essouri leaves the bluffs
referred to, is the "Gate of the :Mountains," so called by Messrs. Lewis and Clark in 1804. The
route I passed over on my return, and examined, I can therefore report as perfectly practicable
for a railroad route, and for a wagon road forms an easy and beautiful link in the chain extended
and examined by you from the Mississippi river to Fort Benton, on the Mi~souri~ The route is
well wooded and watered, and there is an abundance of excellent grass the whole distance, the
quality and quantity of which were shown by the fine condition of my animals on their return.
I lost no animals on the trip, a distance of nearly six hundred miles, and in a season heretofore
deemed impracticable for travelling in the Rocky mountains. From Fort J3enton to the mountains, the route lying over a rolling prairie country, would for a railroad involve cuts not deeper
at any point than one hundred feet. From the mountains to the Bitter Root valley, you have a
gently sloping valley the whole distance. I do not here make mention of the character of either
the Little Blackfoot or Hell Gate rivers, having already given you a full and detailed description
of each of these streams, their valleys, capabilities, &c., in my report of January 21, 1854.
There is still another pass between this last described and the one followed by Lieutenant
Donelson, which I intend to examine. The existence, therefore, of this pass in the mountains,
with beautiful approaches on either side, must necessarily throw additional light upon the character of this region; and being travelled at the period we crossed the mountains, and finding no
snow whatevPr, will show to many not otherwise properly informed, that this region is not the
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m rica that it has often been repre ented to be. The winter has been remarkably
mild.
n the Bitter Root valley, at no time has snow been deeper than four inches; and even
thi fi·om sevPral falls of snow. On my arrival at Fort Benton, and from my own observation,
I have been informed of the exceedingly mild character of winters having but little snow, and
compara6vely little cold. Having made full and detailed notes of each point of the route-in
fact, of the two routes-I will be enabled to make you a more full and detailed report, should it be
at all necessary.
Truly and respectfully, your obedient servant,
J. MULLAN,
Lieutenant U. S. Army.
Governor I. I. STEVENS,
In Command if N. P. Railroad Exploration and Survey.

H.
ITINERARY.
27. ITINERARY OF THE ROUTE FROM ST. PAUL TO FORT UNION, BY A.

W.

TINKHAM.

OLYMPIA, \V ASHINGTON TERRITORY,
March 11, 1854.
SIR: I have prepared, and herewith submit, an itinerary of the route pursued by the train from
St. Paul to Fort Union.
I am, sir, very respectfully, your obedient servant,
A. W. TINKHAM.
Governor IsAAC I. STEVENS,
Chief N. P. Railroad Exploration, Olympia, W. T.
Miles.

June 2, 1853.-Camp in the vicinity of St. Paul, one and a half mile from town,
on old St. Anthony road; owing to our nearness to the town, grass poor and wood
scanty; water obtained from a house near by __ .....•...... _.....•..........
June 3.-By the St. Anthony road; pass over green, fertile prairie, with rich,
dark soil, or between cultivated fields, to St. Anthony; in about five miles the road
approaches the Mississippi river, and thence forward to the town winding along its
bank ___ .•.•••.........................•..••...•.• _.•• ____ ....... ____ •
Winding parallel with the Mississippi, road runs through fertile prairies and
oak openings; reaching Rice creek, crossed by a good bridge __ ....•..........•
Camped on a small brook; wood and grass good; water good and convenient;
soil sandy .•• .- •.•..•.. - ....... - ...•.•...•..................•...... - . . .

1~

7i
2:!
17!

June 4.-Continuing through prairies or oak openings, with a good road; cross
Crow creek, a small stream, by a miserable bridge __ ....... ___ • _.. _. _ . _____ •
Through oak openings, with tamarac swamps in sight some two miles to the
right of road; roaJ reaches Rum river, a river some one hundred and twenty feet
wi e, an upplied with a ferry . _. _. _. _.. __ .. __ .. _____ .. _.... __ . ___ ... _. .
Thr ~h pr "ri
and oak pening , with scarcity of water, lighter and often
tl t camp on mall rivul t a out half a mile from the Mississippi; wood
· grass in the l w lands near Missis ippi luxuriant.._.... . . . . . . .

3!

5:!
11
20
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June 5, Sunday.-In amp; showers of rain; black flies excessively annoying,
'
so thickly besetting the mules as to endanger them.
June 6.-Passing over rolling prairie, the road touches on Elk river, flowing some
sixty feet or so below the level of the road, crossing the river with a good bridge
about four miles and three quarters from camp ; river some ninety feet wide . . . . .
With little change of the character of the country, either prairie or oak openings,
easy roBing ground ; road passes on the south side of Big lake-a deep, pretty
lake, scantily wooded- .. - .. v-- - ------ • -.--- -- -- - ------- ---- -. -- - ---.-.- •
Rolling prairies, with occasionally a wet meadow in the vicinity of the road,
and without any running brooks ; thence forward to camp on the edge of a small
lake, half a mile north of the road, furnishing wood, water and grass, all good ;
flies troublesome to the animals ; should have camped sooner had there been
wood and water on the road; soil throughout the day vegetable mould, one to
four feet in depth, resting on a sand or gravel substratum .•..••. _.............

4!
6!

12!
23!

June 7.-Prairie open and unwooded, or with scattering scrub-oaks; tamarac
swamps several miles to the right of the road; cross Elk river a second time, by
a miserable bridge .... _ .....•..•..••...........-.......... . . . . . . . . . . • . . •
Cross Elk river a third time, by a miserable bridge; probably since replaced by
a good structure, as also is likely at the crossing above; stream small now, about
forty feet wide ..........•... , • . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Prairie to a hill about half a mile across ... _.. . . . . . . . . . . . . . • . . . . . . . . . . . . . •
Prairie to a small brook; Mississippi river has now been within a short distance
on the left of the road for some two miles _. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .
A wooded ridge near by on the right ; road passes under this and near the river,
to Mr. Russel's, a short distance above Sauk rapids . . • . • . . . . . . . . . . . . . . . . . . . . .

4!
i
6!
4
2

17
Camp in immediate vicinity of 1\'Ir. Russel's; wood scarce; water from the Mississippi river-grass fair.
June 8.-Lying in camp, waiting; rainy.
June 9.-Ferried across the Mississippi river, here some six hundred to eight
hundred feet wide-boating the camp equipage, provisions, &c., and swimming the
animals ; through rich aud fertile prairies, variegated with the wooded banks of
Sauk river a short distance on the left, with the wooded hills on either side, the
clustered growth of elm, poplar and oak, which the road occasionally touches;
following the "Red River trail," we camp at Cold Spring brook, with clear, cool
water, g0od grass and wood ......•.•..••...............••.......•••....••
June 10.-Cold Spring brook is a small brook about ten feet across, flowing
through a miry slough, which is very soft and deep, and previous to the passage of
the wagons had, for about two hundred feet distance, been bridged in advance by
a causeway of round or split logs of the poplar growth near by; between this and
the crossing of Sauk river are two other bad sloughs, over one of which are laid
logs of poplar, and over the other the wagons were hauled by hand after first
removing the loads; Sauk river is crossed obliquely with a length of ford some
three hundred feet-depth of water four and a half to five feet ; goods must be
boated or rafted over, the river woods affording the means of building a raft;
camped immediately after crossing; wood, water, and grass good and abundant.
June 11.-0ver rolling prairies, without wood on the trail, although generally
in sight on the right or left, with occasional small ponds and several bad sloughs,
45 f

18

6
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a ro ~ which th wno-on~ were h· uled
r b band to Lake Henry-a handsome,
wooded lake; o-ood wood and gra s; w t r from mall pond; not very good .. - .•
June 13.-Pa~ ~ ing over rolling prairi to a branch of Crow river, the channel of
w·hich is only some tw nty feet wide and four or five feet deep; but the water
makes back into the gra s one hunured feet or more from the channel as early in
the season as when crossed by the train ; goods boated over ; wagons by hand and
with ropes; no wood on the stream; several small lakes, not wooded, are on
either side of the trail, with many ducks, geese, and plovers on them; encamp at
Lightning lake, a small and pretty lake, sufficiently well-wooded on the borders
for cam ping purposes; good water, wood, and grass, and abounding with fish ....

19~

9

18<i

June 18.-0ver rolling prairie with small pools and marshes, to a swift running

stream, about twenty feet wide, three feet deep, a branch of Chippeway river;
heavily rolling ground, with stony knolls and granite boulders, to White Bear lake,
a large, handsome lake, with mingled open and woodland............. . . . . . . . .
Broken rolling ground to camp, a mile off the Red River trail, and near a small
wooded lake ; two small brooks have to be crossed in the interval, and being somewhat deep and with abrupt sides, are troublesome crossings; to where wagons left
trail. . . . . . _ • . . . • • . __ . . . . . . . . . . . . ~ . . • • . . . . . . • . • • . . • •. . • . . • • . • • • • . . . . _. _

6!
5

6!
17i

June 20.-Rolling prairie country, with small marshes and ponds, to a tributary

of South Branch; swift running stream, gravelly bottom, filteen feet wide, three
to fbur feet deep ; with care in selection, good crossing was obtained for the wagons ;
a wooded lake is a short distance to the right of trail. ...........• __ •....•.•
Small rivulet, whose banks are marshy and soft.._ .............. ____ ...••
Prairies, with small marshes and ponds, to a swift-running brook, six feet wide_.
Prairie to Pike lake, and camp of Lieutenant Grover, a handsome lake of about
a mile in diameter, said to abound in pike; well wooded on its south border; grass,
water, and wood, for camping, abundant and good ........••..•..•.•.........

41
23

1!
9~

Rolling prairie, with knolls ; several ponds and marshes with an intervening
brook about six feet wide, and rather difficult of passage, from the abruptness of its
banks, to a small brook, the outlet of a small and partially wooded lake or pond ..
Rolling prairie, with gras~y, swelling knolls, small ponds and marshes, to Chippeway river ; camp of odometer wagon on edge of river; water and grass good;
no "\\' ood . . . . . . . ..........•....•..........•... _ .. __ .. _..••••.. _... ____ .

3k

6!
lOt

June 24.-Crossed Chippeway river, one hundred and twenty-four feet wide,

three to six feet deep; goods boated over, and the animals swimming; wagon
hauled through the water by a rope attached to the tongue, and with the aid of
the mules; camped on Elk lake, a small and pretty lake, well wooded, and with
luxuriant grass ; good water ......• _•.•... _.. _.• _. __ . ___ .•.• _. __ . __ . _____ _
June 25.- Trail pas es over prairies with a rich, heavy grass about eighteen
inches high, winding between wooded lakes, to a heavy ravine, with a small and
slu gi h rivu1et in its bottom; sides "teep, and laborious for the wagon train. ___ . _
rairie sloping toward the we tern bratJch of the Chippeway river-a trea9J,
when cro ~ d,
ut on hun lred and forty :fi et wid , three or four feet deep, with
a marked curr nt and firm bottom · no wood_ . __ .
'
-----·····-···----·------amp on a m 11 1 , fairly wooded, with luxuriant grass and good water._ ...

7
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June 27 .-Undulating prairie, rich soil, covered with a heavy growth of grass,
with small pond anJ marshPs; vvoods continue in sight a short distance on the left
to Elbow lake, a well wooded take, of form indicated by its name ............. .
Rolling prairie, with two bad sloughs, to Rabbit river, which is crossed with the
wagon with but little difficulty, where it issues from a small lake; it is a small
stream, but spreads out from one hundred to threfi hundred feet, with marshy
borders; camp on the small lake, with good grass, wood, and water. __ •.•.... _.

6

13!
June 28.-Rolling ground, with small ponds and marshes, to a small brook twelve
feet wide ; the Bois des Sioux prairie, a smooth, flat prairie, without knoll or undulation-an immense plain, apparently level, covered with a tall, coarse, darkcolored grass, and unrelieved with the sight of a tree or shrub ; firm bottom, but
undoubtedly wet in spring; small brook when the train made a noon halt. . . . . . .
Same smooth prairie as above to Bois des Sioux river, sometimes soft and miry;
camp on river bank; wood and grass good-river-water fair; many catfish caught
in the river ...........•................•.• _..•.....••• - .•• --.- • . • . . • . . •

51
11!

10
27

June 29.-Cross Bois des Sioux river; river 70 feet wide, 4 to 7 feet deep; muddy
bottom; steep and miry banks; goods boated over ; wagon:S hauled through, light,
with ropes; bad cros:::ing, but passable; smooth, flat prairie, as on the east side of
Bois des Sioux, occasionally interrupted with open sloughs to Wild Rice river, and
camp with wood, water, and abundant grass ..............................•.
June 30.-Wild Rice river about 40 feet wide, 5~ feet deep, with muddy and
miry bottom and sides, flo\"\'ing in a cana1-like channel, some twenty feet below
prairie level; river skirted with elm; river bridged fl.-om the steep banks, being too
miry to sustain the animals, detaining the .'train but little more than half a day;
small brook, without wood,_flowing in a broad channel cut out through the prairie;
crossing miry, but made passable for the wagon by strewing the bottom with
mown grass. ____ ...... _........................•. __ .•...... _..........•
Firm prairie to camp on edge of above small stream ; good grass and water; no
wood ; elk killed by hunter .....•..... _ • _••........•...••••••...........•

11

21
41

July I.-Smooth prairie extending to Shayenne river; sand-knolls, ponds, and
marshes frequent as the river is approached; the marshes were not miry-firmer
bottom; good wagon road; night encampment on bank of river; sufficient grass
for train; wood abundant; river-water good; many catfish caught in river ... _...
July 2.-Shayenne river 60 feet wicle, 14 feet deep; river had been previously
bridged by Red River train, from the poplars and other trees growing on the -river,
and this bridge we made use of in crossing our wagons; camp on the west bank of
the river; water, wood, and grass good ..... __ ....•. _.....•........ _.....-_.
July 4.-Prairie undulation, interrupted with marshes and small ponds and occasional small rivulets, to 1\tfaple river, about 25 feet wide, 3~ feet deep, firm
bottom, and easily passed by the wagons; river tolerably well wooded, and the
camp on its edge is furnished with water, wood, and good grass .••............•
The rich black soil of the valley of this stream is noticeable.
· July 5.-To a small stream 30 feet wide, 2 feet deep, clayey bottom, easily
crossed by the wagons; prairie high, firm and almost level for some thirteen miles,
becoming more rolling and with small ponds in the last seven miles of the march;
on the edge of some of the ponds are salt incrustations; camp on the river; water
good ; grass good; no wood, and the "bois de vache" is used for fueL .... __ .....
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July 6.-Country w t and mar by; n t a tre in ight; prairie with low ridges
and kn lls, and great numb r of pond and mar h ; night's camp by a small
pond; no wood, but plenty of" bois de vache ;" grass good ................ _ .. July 7.-A pproaching the hayenne; country as ye tenlay for some half-llozen
miles; bordering on the riv r the ground is broken with deep coulees and ravines,
and to keep away from them the train kept at some di. tance fi·om the river, encamping by a small mar by pond; no wood; plenty of" bois de vache ;" grass good;
water tolerable; fir t buffalo killed to-day ...................... ~ .......... .
July 8.-Prairie swelling with ridges; descend to the Shayenne, which flows
some 150 to 200 feet below the prairie by a steep hill ; camp in the bottom of the
river; wood and water good; grass rather poor; the bottom of the Shayenne, some
half a mile wide, is often soft and miry, but when crossed by the train, firm and

dry - - - - . - - - - - - - - - - - - - - - - -- - - - - - - - - - - - .. - - - - - - - - - . - - - - - - . - - - - - - - - - - - - -
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July 9.-Cross the Shayenne, 50 feet wide, 3~ feet deep; immediate banks some
10 feet high, and requiring some digging to give passage to the wagons ... __ ....
Prairie with swelling ridges and occasional marshes to. camp, to a slough affording water and grass, no wood ; buffalo very abundant. _ . _•• __ ••..• _..•. _..•.•
7

July ] 0.-Prairie swelling into ridges and hills, with a frequency of marshes,
ponds, and sloughs; camp at a pretty lake, near Lake Jessie; fairly wooded, with
water slightly saline; grass scanty, having been consumed by the buffalo; prairies
covered with buffalo .. _ .... _.. _ .• ___ . _... _............ _ . _ ..•.. _ .. _ ... _..
July 11.-Pass over the high hills resting on the western shore of lake of the
encampment and Lake Jessie ............. __ . ____ : ..... _.......... _•• ___ •
Level prairie, with small ponds and marshes, to a bad slough, 100 yards wide
and 3 feet deep, the passage of which caused a good deal of delay, the wagons being drawn through by oxen, by means of long ropes reaching across the slough ....
Rolling and hilly, with small marshes and ponds, to camp near some small ponds,
surrounded with knolls; water tolerable; grass good; no wood; "bois de vache"
plenty; prairies covered with buffalo, running off several horses and mules during
the day's march, which were never recovered .. __ ._ ....... __ ............... .

10
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July 12.-Smooth pfairie, generally dry; many small· lakes and marshes to be
seen on either side.
Night camp by a marsh, affording tolerable water; grass good; no wood; "bois
de vache" for fuel ... __ .•.• __ . __ . _•. _ . __ • _ . _. __ • __ . _ • __ .. _____ .•. __ .....

18!

July 13.-Smooth prairie, abounding in marshy spots. Cross and recross
Riviere a Jaques, a small stream, destitute of wood, with a firm bottom, and easy
of passage with wagons ......... ~ ...•.. _.....•...• __ ..•. _....•. _... _... _
Prairie to camp on the river; water good; grass fair; no wood ... _ ...•.....
20
July 14.-Hilly and marshy prairie, with many small ponds; camp by a small
lake or pond ; water tolerable; grass good ; no wood ............••..... _....
July 15.-.. Iar by prairie, abound~ng with ponds; camp near a small pond;
water tolerable; uffici nt grazmg; no wood. At this camp, w ere joined by a large
band of ed iver half-breeds. The buff~lo have continued plenty, and the
" ois d ache" ha , without inconvenience, been substituted for wood at the
c mp-6re . " ... _..... __ . _. __ .. _.... __ ... ___ . _. ___ . _.. _...... _ • _... __ ..
July 17.- ut li tle chanCYe f c untry; un ulating prairie, with a thin soil, and,
xc ptin in ar hy p t , a thin an sh rt gra s. I jaht camp near a small
rivulet affordin ~.-ater and grass. _.....•. _.. _____ . ___ .b•• _____ • • • • • __ •• _ •• _

21!
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July 18.-Shayenne river, southern fork; forty feet wide; two feet deep; gravelly
bottom, and ea....ily crossed; river flows deep below the prairie, with l1igh banks,
and "vithout wood ...••..•........• - - - - .. - - - .. -. - . - - - - . . • . . . . • . . . . . .. . . • •
Rolling, hilly prairie ; passing Butte de Morale on the right ............• _. . .
Undulating country; pass a long, narrow lake on the right, some four and a half
miles long; night camp on an extensive, high knoll, with wood, excellent water,
and grass ........... ~ ...••.•.. ----------.------.- ........•... -........

1~
5

13i
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July 19.-Prairie with marshy spots, and ponds, and knolls, as usual; seven
and three-quarter miles from commencement of march; cross a small brook; camp
by a small pond, with water and grass. . . . • . . . . . . . . . . . . . . • . • • . . . . • • . . . . . . .
July 20.-Rolling prairie, with gravelly, barren knolls, small marshes and ponds;
cross Wintering river, a small, sluggish stream, with a muddy bottom, and difficult
of passage; water some :fimr feet deep at crossing; nearly motionless, and one hundred feet wide; goods taken over partly in boat; wagons drawn through half
loaded ; prairies covered with marshes and ponds to camp by a small pond ; no
wood ; water tolerable; grass good. . . . . . • . . . . . . . . . . . . • . . . . . . . • • • . . . . • . . . . •

1.6

z
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July 21.-Reach 1\-Iouse river in about six miles' march, and camp on the edge
of a coulee making down to the river on its west side. Mouse river is some one
hundred and twenty feet wide and quite deep-too deep to ford. It has an intervale one-half to one mile wide; flows deep below the prairie-some two hundred
feet below the general prairie level; is well wooded. The immediate banks are
muddy and the water is turbid. The valley of :Mouse river is cut up with deep
coulees or ravines, reaching back from the river on both sides for fifteen or twenty
miles. These deep coulees make the travelling very laborioll'.; and difficult, and
wagons should keep far enough distaqt from the river to head these coulees, or to
cross them where they are shallow and offer little obstruction. In these bottoms
are small rivulets making down to Mouse river, and supplying running and cool
water. Scattered trees, sufficient for camping, are also to be found in them. Night
camp good in. grass, water, and wood ... __ ..•............•........... : . ..•
July 22.-Skirting the valley of :Mouse river, crossing the coulees near their
heads. The prairie between the coulees is level and dry. Night encampment
near a ::;mall, sluggish stream making into 1\-Iouse river. Grass and water good; no
wood. A party fi·om the second and larger band of Red River half-breeds visit
this camp ..............•• ___ .... ____ . _.• __ ... ___ . _. _.. _ . __ •••.. __ •. __ .
July 24.-Undulating prairie country, with occasional small marshes and
ponds. The route follows immediately under the rolling knolls and hills, making
up the high ridge termed the "Grand Coteau," and crosses several coulees at .their
head. Camp near a small pond with water and grass; no wood_._._ .•. _...•.•
July 25.-Route through an undulating and hilly country, approaching the Grand
Coteau; knolls stony, and scantily covered with soil or grass. Night camp by a
small lake, with grass and water ; no wood ............. __ .... _____ • _.....•
July 20.-Undulating prairie, with a smooth and good road, rarely broken by
marshes. or coulees. ·Night camp by a small pond ; good grass ; no wood .. _.. _ •
July 27 .-Pass the Grand Coteau; a collection of high, stony, and barren knolls,
with great numbers of small ponds lodged between the hills. About eleven miles
from the morning camp are two lakes, between which the train passes; the
southern and larger of the two lakes is the source of one of the tributaries of White
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Earth riv r. Camp ncar a mall pond, with rath r canty gra ~; no wood. A
I r e c, mp f the A iniboin in the imm di t vicinity.. . . . . . . . . . . . . . . . . . . • •
July 2 .-Country. generally rolling and hilly; knoll stony; night encampment
on a mall tributary of White Earth river, a luggi h rivulet, with scarcely a perceptible current, filled with reeds and ru he . No wood at camp, but obtained from
a gulley some eight miles back on the route................................
July 29.-Through nearly level country to a small, marshy lake. A wet, marshy
ground lies on the left, and about a mile back from the lake, on the route, are two
prominent knolls or hills. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . •
The balance of the day's journey is over an undulating and hilly country, the
route for a great part of the way keeping in a valley between the hills. Camp
with water and grass; no wood .••...................... - • . . . . . . . . . • • • • • •

15-}
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July 30.-Rolling and hilly country, with stony knolls, throughout the day.
Eighteen miles from camp, cross a s·m all tributary of Muddy creek, fifteen feet wide
and two feet deep. Scattered trees are to be found in the coulees near this stream.
Several dry water-courses were passed in the course of the day, which probably
in the time of freshets are occupied by brooks connecting with ~Muddy creek. Night
camp, water and grass; no wood. . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • .
July 31.-Rolling but not hilly country, with a scarcity of water. Ten miles
and three-quarters from camp, water was found in a ravine, in pools. To the'"'left
and farther ea~t, the country is more broken, and better watered. Night camp by
a small, marshy pond; water poor; grass fair; no wood, and a scarcity of the
"bois de vache" .............. ~ .............•............. _. • • . • . . • • . • •
A1Lgust 1.-Descend to the Missouri and arrive at Fort Union. With the exception of some three or four miles of hilly country near the end of the route, the
road is remarkably smooth and easy, passing over bigb and hard prairie. Camp
on the river-bottom below the fort; water from the Mis3ouri-rather muddy; wood
hauled fc)r a short distance in carts; grass scanty; animals in the day-time kept
~n the hills bordering on the river-bottom...................................
'V'hole distance from St. Paul to Fort Union....................................

28.
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J•.riNERARY OF THE ROUTE FROM FORT UNION TO FORT BENTON, BY LIEUTENANT DONELSON.
OLYMPIA, WASHINGTON TERRITORY,

February 18, 1854.

SIR: Agreeably to your request, I have the honor to submit the following itinerary of a route
for wagons from Fort Union, on the upper l\Iissouri, to Fort Benton.
Thinking that the object would be accomplished by stating the distances from point to point of
those localities where it would be practicable to encamp, and by following this with such
observations as seemed called for by the nature of the country, I have adopted that form for the
itinerary.
LOCALITIES AND DISTANCES.

1. 6.5 miles from Fort Union. A prairie pond, destitute of wood.
o. 2. 5. 4:
'' Little Iuddy river.
3. 15.52
" A small, wooded stream. One or two good camps between Nos. 2 and 3, and
3 and 4.
4.
. 37 " Birr . . luddy river. Drift-wood.
ro. 6. 11.17
marsh near the . . Iissouri.
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No.
No.
No.
No.

6.
7.
8.
9.

No. 10.
No. 11.
No. 12.
No. 13.
No. 14.
No. 15.
No. 16.
No.17.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

18
miles;
23.646 "
15.241 "
17.42
"
13.484
17.62
19.66
17.75
7.68
12.4
12
15.5

18. 10.8
19. 20.2
20. 16
21. 18
22. 7.46
23. 17.6
24. 6
25. 19.36
26. 13.85
27. 8.7

"
"
"
"
"
"

"
"
"

"
"
"
"
"
"
"
"
"
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Poplar river. One or more good camps between Nos. 6 and 7.
A point on a small creek not far from its entrance into the 1\tlissouri.
Slough, not far from the Missouri.
A point on Milk river. At least one good camp could be found between
Nos. 8 anu 9.
To a point on Milk river. Several good camps between these points.
To a point on Milk river.
A point on Milk river. Several good camps between Nos. 11 and 12.
Cross Milk river; pursue the trail on the bluffs and descend to that river.
To a prairie lake, destitute of wood.
To second crossing of Milk river.
To a point on Milk river.
To a point on .Milk river. One or more good camps intervening between
Nos. 16 and 17.
To a point on Milk river.

"
"

"
"

"
"

"
"

Cross Milk river, and encamp on its right bank.
Leave Milk river and encamp on one of its small tributaries.
Encamp on a small stream. Several good camps between Nos. 22 and 23.
A small stream.
Prairie spring, destitute of wood.
Cross 1\-Iarias river and encamp on the Teton.
To a good camp on the Teton, or to Fort Benton.

377.508 miles from Fort Union to Fort Benton.
The road is already distinctly marked, as there is an Indian trail from one point to the other.
1\tir. Lambert's map shows all that is essential concerning the direction, &c., of the road. At
those points where there is no wood to be obtained, the reliance must be upon buffalo-chips.
Where the road now pursues the valley of the Missouri and that of Milk river, it would be nece~
sary, in very wet weather, for it to follow a rugged course over the adjacent bluffs, as the soil
of these valleys is very retentive of moisture, and would probably at such times be impassable. The following streams, which there might be some difficulty in crossing during freshets, are
generally low in the travelling season, viz: the Little 1\tiuddy, Big Muddy, Poplar, Argalia, Milk
river, the Box Alder, Woody river, the Marias, and perhaps the Teton. Timber for bridging or
for boats can be found at all of them, except the Big 1.\'Iudc.ly. Here timber would .have to be
obtained several miles up or down the 1\-Iissouri. The grass is good, at nearly all points of the
road, from about the middle of May to the middle of August.
I am, sir, very respectfully, your most obedient servant,
A. J. DONELSON,
Second Lieutenant cf Engineers.
Gove1nor I. I. STEVENS,
Chief of the No?'thern Pacific RailToad Survey.
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ITINERARY OF ROUTE FROM FORT BENTON TO CADOTTE'S PASS.
JTI.NERARY OF THE RO TE FRO:'II FORT BE~'TO::'i TO CADOTTE'S PASS, THE JOCKO RIVER, AND

CLARK

FORK, TO WALLAH-WALLAH, WITH AN ESTIMATE OF THE TIME, LABOR, AND COST

OF 1\I.A.KING A PRACTICABLE WAGON ROAD.
OLYMPIA, wASHINGTON TERRITORY,

January 31, 1854.
SIR: I have the honor to submit a report, written at your request, concerning the opening of
a wagon road from Fort Benton, across the Rocky mountains, to Fort W allah-"Vv7 allah. The data
upon which the report is based has been obtained, partly from Mr. Lambert's daily topographical
sketches and notes, and partly from the notes I made while travelling over the country. As I
did not view the ·country with reference to the constructiOn of a wagon road through it, of course
the report is liable to error for that reason. Notwithstanding, I think the estimate is too high;
so that the eiTor, if there be any, is on the safe side.
The hypothesis which I have adopted is that, whether there be one or a number of wagons
starting from Fort Benton, ten men, each to have a pick, a shovel, and an axe, and each to
be capable of an amount of work equivalent to loosening ·and levelling fifteen cubic yards of
common earth per day of ten hours, will be constantly available for work on the road.
The report is in the form of a narrative of the supposed daily progress of the wagons; an
accompanying table exhibits the quantity and kind of work, and the time required tor its performance.
1st day.- The wagons ascend .to the high prairies north of the Missouri, and travel nineteen
miles to the Teton, upon which they encamp .
. 2d day.-They go nineteen miles in a southwesterly direction, and encamp on a prairie lake
destitute of wood.
3d day.-They travel fift-een miles to Sun river, and four miles up it, when they go into camp
on its left bank.
4th day.-They ascend Sun river four miles; cross it; direct their course to the south of the
more northerly of the hills called the "Square Buttes," or "Big Knees," and go fifteen miles to
"Bird-tail Rock," on "Crown Butte creek," where they encamp.
5th day.-They direct their course to the southwest; cross Crown Butte creek; cross Beaver
·creek and four other small streams; go a little to tbe south of a high hill on the left bank of
Dearborn river, and encamp on that river; having travelled sixteen miles. Part of the work
would be performed after the wagons halt.
6th and 7th days.-They descend to and cross Dearborn river; travel nearly due southwest;
cross that river again; go along the bluffs on its left bank, crossing many raYines and small
streams, and encamp at the foot of the dividing ridge, having made fifteen miles in two days.
The wagons would arrive at the foot of the dividing ridge in time fQf the workmen to cut away
the timber that day. Heretofore it has been supposed that the inequalities of the ground, where
it would be unnecessary to remove ob tacles, have been such that the wagons could not move with
a greater average speed than two and a half miles per hour. The rate of travel will henceforth
be reduced to two miles per hour.
8th and 9th days.- The workmen prepare an oblique ascent and descent of the dividing ridge.
10th and 11th days.-Tl!e wagons cross the ridge, proceed down the right bank of the Blackfoot fork and encamp, after making twenty-six mil s in two days.
12th day .-Tbey go ten mil ", and encamp on the right bank of the same stream.
13th, 1 th, and 15th days.-Tb y proceed along the Black~ ot fork; crossing it several times,
but ntinuing mo~tly n the right bank, an encamp on this id , after travelling thirty-one miles
n· ·
fi)f c minCY t this amp the trail, as it now exists, forks-one branch crossing
m hr
l cl·
l ading to H U 'ate river. T is r p rt, and the accompanying e timat , rGfer
;vn th
l ckfl t fQrk.
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The next eighteen miles would be along the steep sides of hills. Near the end of the eighteen
miles is a very severe hill-side, composed mostly of sand and clay, and along which leads a narrow
trail. It would be judicious to cross the river before reaching this hill, in order that it might
be avoided.
16th and 17th days.-The wagons would not travel, and the laborers would go ahead to work
on the road.
18th day.-The wagons would proceed, while the workmen would finish the latter part of
this sub-section of the road. Crossing the Blackfoot just prior to arriving at the severe side-hill,
of which mention has been made, the wagons halt, after travelling eighteen miles.
19th and 20th days.-The workmen would open the road to Hell Gate prairie, and prepare
to recross to the right bank of the stream.
21st day.- The wagons, crossing the Blackfoot and passing through Hell Gate, would go twelve
miles to the crossing of Hell Gate river. Here the road ·should fork-the main branch leading
directly on to Wallah-Wallah. A southern branch would make one crossing of Hell Gate river
and two of the Bitter Root, and would lead to the Flathead village.
22d day.-Should the latter route be taken, the wagons would cross the Hell Gate and the
Bitter Root, and, after making sixteen miles, would encamp on the left of the latter river.
23d day.- They would recross the Bitter Root, and, after travelling fifteen miles, would arrive
at the Flathead village. Thus, in twenty-three days, lightly-loaded wagons, drawn hy good
teams, and accompanied by a working party of ten men, could travel two hundred and thirtyfive miles of the route, that being the distance from Fort Benton to the Flathead village. It i~
assumed that the hours of travelling are from seven to twelve, and from one to P.ve. The road·
opened would not be a good one, ~ut it would be pra<..:ticable, and be improved by use and by
the work which future travellers might apply to it.
To make a good road~that is, one, the upper line of whose cross-section should be horizontal,
and which should have no obstructions except steep grades-would require 200 per cent. more of
work. And to make a road which should be good in every particular, would require at least
a period of six months.
Wagons leaving the Flathead village for W allah-W allah, would return by the same road for
23.25 miles; they would then proceed to the mouth of Hell Gate river, cross it, and go to a
point 31.25 miles from the Flathead village, where they would enter the main road from Fort
Benton. Two days would be required to come from the Flathead village to this point. We will
now resume the main road from Fort Benton, at the first crossing of Hell Gate river, where we
left it.
22d day from .Fort Benton.- The wagons would go eleven miles to the entrance of the road
from the Flathead village, and would encamp; this being a point on the right bank of the Bitter .
Root, where it would be necessary to leave this river in order to reach the J ocko. The workmen
would go ahead and work for ten hours on the road leading to the J ocko.
23d day.-The wagons would not travel, and the workmen would finish that part of the road.
24th day.-The wagons would go seventeen and a half miles and encamp on a fork of the
Jocko. The workmen would open the road as far as the crossing ofthe Flathead river.
25th day.- The wagons go twelve and a quarter miles, and encamp in a valley on the Jocko.
The workmen prepare the crossing of the Flathead. The ford of this river is above the mouth
of the J ocko; the ferry would be below that point, and wagons would pursue one or the other
route, according to the practicability of the ford.
26th day.- The wagons go twelve and a half miles, and encamp on the right bank of the Flathead. The workmen labor for ten hours on the road down that river.
27th day.-Tbe wagons go five miles, and encamp. The workmen continue laboring on the
road. ·
28th day.- The wagons do not travel. The workmen open the road as far ~s Hors~ Plain.
46f
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29tlt day.-Tbe wa n~ go thirteen and thr e-quarter miles, and encam~ on a stream ?n
rna prairie. A trail leads al ncr the bank of Clark' fork, or the Flathead nver, from the pomt
here thi road leave it; but though I did n t see it, I do not think it can be better for a road
than to go by Kamas prairie. The worl<men thi day labor on the road down Clark's fork.
30tll day.-The wagons go eleven and a half miles and encamp on Horse Plain. The workmen open the road as far as "Big Rock." This is a steep rocky bluff, which rises to a great
height and overhangs the river for about 500 yards. The rock appeared to be limestone, and
would, I think, be easily worked. It slopes from the river at an angle of about 60°. It would
require about two weeks to make a practicable road around this hill, and would be necessary tq
blast away a great deal of the rock. Before determining how to proceed here, a reconnaissance
ought to be made to determine the best way of avoiding .this hill. As far as I can at present say;
I think a raft or boat should be made, and the .wagons and effects carried by water around the
hill.
· The wagons should remain at Horse Plain until the road be entirely opened to Thompson's
prairie; and this would require seven days, including _the preparation for the water carriage, and
excluding the work on· the road up to Big Rock.
37th day.-The wagons would go nine and a half miles to a p{·airie and encamp, where then~
is plenty of wood and water, and but little gra~s.
· 38th aay.-The wagons go ten and a half miles, and encamp at Thompson's prairie. The
workmen labor on the road ahead. As no good spot for an encampment occurs between Thompson's prairie and Lake Pen<l d'Oreille, the wagons should remain at the former place until
within a few days of the completion of the road to the latter.
The Indian trail, as at present existing, leads mostly through dense forests, and over irregular;
ground, and is, moreover, obstructed by great quantities of fallen timber. Tbese last obstruction~
would probably have to be removed yearly, as there is reason to believe that the timber, in consequence of the ·g reat height of the trees-it may be from winds, and from the forests being 9cca-;
sionally set on fire-is constantly falling. It might be expedient to make an arrangement with
the Indians by which the fires could be prevented. I have estimated that it would require fifty;
days to open the road from Thompson's prairie to Lake Pend d'Oreille.
81st day.- The wagons would go fourteen and a hc~.lf miles and encamp in the woods, where.
there is very little grass.
82d .d ay.-They go twelve miles and encamp on Barrier river, with but little for the animals
to .eat.
83d day.- They go ten and three-quarter miles and encamp in the woods, near some springs,
the grass being tolerably good .
· 84th day.-They go twelve and a quarter mi~es and encamp near the mouth of a large stream
from the east. There is here very little grass, but I was informed that a few miles from the river,
and at the foot of the bluffs, was a small stream bordered by a quantity of good grass. This
could not be reached but by passing through an almost impenetrable forest.
85th day.-They go thirteen and a quarter miles and encamp on some prairie hills, without
water. Here they would remain a day, procuring water by returning a few miles to Clark's fork ..
87th day.- They would go twelve and three-quarter miles and encamp on Lake Pend d'Oreille.
94th day.-They would go twelve miles along the east side of the lake and encamp on Pack
nver.
99th day.- They go fifteen miles and encamp at the foot of the lake.
1 4th day.-Th y g tw lve and a half miles, cross Clark's fork, and encamp on the left bank
f that .. tr am.
! th day.- h w a n go ab ut ten miles and encamp near a pond.
1 2th d y.- h Y
t':'ent.y mile 10 a . mall stream and encamp in the woods.
113th da
hey go m etcen a d a half miles and encamp on the C~1,1r c;l' Alene prairie.
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ll6tl~ day.- They go nineteen and a half miles, cross the SpokaiJe, and encamp on its left bank.
117th day.- The wagons go 12.5 miles and encamp on a small stream in the prairie.
11 tlt day.-They go 12.5 miles and encamp on a small wooded stream.
119th day.- They go 12.7 miles and encamp on another small stream.
l2lst day.-They go 21.7 miles and encamp on a branch of the Peluse river, after having
passed a lake.
l23d day.-They go 21.2 miles and encamp on the same stream.
l24tlt day.- They go twelve miles and encamp on the Pel use.
l25th day.-They go twelve miles, cross Snake river, and encamp on its left bank.
l26th day.-They go 27.5 miles and encamp on the Touchet, a branc~ of the Wallah-Wallah.
There is not a particle of wood or water between Snake river and the Touchet.
l27th day.-They go 25.3 miles, to Wallah-\Vallah. The entire distance from Fort Benton to
W allah-W allah is about 650 miles.
A more direct road leads from Snake river to the crossing of Clark's fiJrk than the one described
above, and a better road might be had from Snake river to W allah-W allah by going by the
Whitman mission. There would be no difficulty in finding camps along the whole of this route,
except between Thomson's prairie and Lake Pend d'Oreille. There are genmally Indians
with canoes at the streams which would require ferrying. The estimates and statements I have
made must be considered as rough approximations; they will, however, serve as a guide in
case; and b: fore a further reconnaissance could be made, a plan of operations for the construction of the road should be adopted. While I do not recommend any particular plan of operations,
that pursued in the report will, I think, suit the circumstap.ces which may govern, or at any rate
may be modified to suit them.
1\'Iy acknowledgments are due to Mr. Lambert for the use I have n1ade of his sketches; these
have guided me in many details which I should not otherwise have recollected.
Respectfully submitted.
·
A. J. DONELSON,
Second Lieutenant of Engineers.
His Excellency I. I. STEVENs,
G(Jvernor of Washington Territory.

Estimate on a road from Fort Benton across the Rocky mountains to Fort Wallah-Wallah.
1st
2d
3d
4th

day.
day.
day.
day.

Fort Benton to the Teton .....• 10 minutes of earth cutting.
The Teton to a lake .......... lO •. do .....•.. do.
The lake to Sun river .. _...... 20 .. do. __ ... _.do.
Crossing the Sun river. ....... 15 .. do ........ do.
Crossing of a rocky hill ........ 20 .. do. ~to remove stones.
Crossing of Crown Butte creek, 15 .. do ... of earth cutting.
Crossing of a fork •........... 15 _. do ........ do.
2dcrossingofCrownButtecreek, 15 .. do ........ do.
3d ...••• do .•........ do ..... 15 .. do ........ ilo.
5th day. 4th ..... do ....•..... do ..... 15 .. do .......• do.
Crossing of Beaver creek ...... 15 .. do ........ do.
Crossing of four small streams .. 45 .. do ........ do.
D escent to the valley of Dearborn river, 3 hours of earth cutting.
6th ::~nd 2d de~cent to the valley of Dearborn river, in which, after de~ct-'nd1ng nearly to the
7th days.
water's edge, you pass about 150 yards along the side uf a hill slopiug ~' 3 huur.s
and 30 minutes of cutting in earth.
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1st eros ing of Dearborn river, 40 minutes of earth cutting.
2d eros ing of Dearborn river, 40 .. do ........ do.

14 crossing of brooks and ravines to the dividing ridge, 16 minutes' work at each,
including cutting away timber.
Cutting away timber on the east side of the dividing ridge, 2 hours' work.
8th and 9th days. Ascent and descent of the dividing ridge, 20 hours of earth ClJtting.
10th and Crossing of seven brooks or ravines, includmg timber cutting for five miles, 2 hours
11th days.
and 30 minutes' work.
13 crossings of streams, side-hill work, and cutting of timber for 21 miles, 2 hours and
30 minutes' work.
3 crossings, and side-hill cutting in 10 miles, 4 hours of earth cutting.
· 12th day. 3 crossings, and side-hill cutting in 10 miles, 4 hours of earth cutting.
13th, 14th, 16th days. 8 crossings, side-hill and wood cutting for 31 miles, 12 hours' work.
· 16th, 17th, 18th days. 1 crossing, and side-hill'ancl wood cutting for 18 miles, 26 hours' work.
19th and 20th days. 1 crossing, and side-hill and timber cutting. for 12 miles, 20 hours' work.
21st day. Crossing of Hell Gate river, 30 minutes' work.
22d day. Crossing of the Bitter Root river, 30 minutes' work.
23d clay. 2d crossing of the Bitter Root river, 30 ~inutes' work.
2d day from the Flathead village, 2 hours' work at the mouth of Hell Gate river.
22d day from Fort Benton, 10 hours' work on the road leading to the Jocko.
23d, 10 hours' work on the same part of the road.
24th clay. 10 hours to open the road to the crossing of the Flathead river.
26th day. 10 hours at crossing of the Flathead.
26th day. 10 hours on the road down the Flathead.
27th day. 10 hours on the road down the Flathead.
28th day. 9 hours in opening the road as far as Horse Plain.
29th day. 10 hours on the road down Clark's fork.
30th day. 10 hours in opening the road as far as "Big Rock."
The next seven days occupied in opening the road from the head of "Big Rock" to Thompson's prairie. After that, 60 days on the road to Lake Pend d'Oreille; 7 days to open the road to
Pack river; 6 days to .open the road to the foot of the lake; 6 days to open th~ road to the crossing
of Clark's fork; 8 days to open the road to the Cc:eur d'Alene prairie ; 3 days to prepare the road
as far ·as the crossing of the Spokane.
116th day. To prepare the road as far as Camp Washington.
117th day. 8 hours' work.
118th day. 9 hours' work.
119th day. 10 hours' work.
120th day. 10 hours' work.
121st ,day. 10 hours' work.
122d day. 10 hours' work.
123d day. 10 hours' work.
124tb day. 1 0 hours' work.
126th day. 10 hours' work on a portion of the toad which proceeds albng the banks of the
Touchet.
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We left Fort Owen October 2, 1853, to proceed to a good encampment twenty miles down the
Bitter Root river, and await the arrival of Governor Stevens. Descended the valley seven miles,
crossing to west bank of the river at an easy ford.
October 3.-Crossed three small streams flowing from the mountains into the Bitter Root; the
valley on the west bank from two to five miles wide, covered with luxuriant grass. The Bitter
Root mountains rise sorne 3,000 feet on our left, crowned with huge masses of jagged rock.
Slopes densely timbered, with larch and pine extending to the river.
October 4.-Governor Stevens arrived fro~ Fort Owen. 'R iver makes a bend to the north
of west. Encamped on an undulating plain between the St. Mary's and the Bitter Root. The
plain affords good pasturage.
October 5.-Proceeded down the valley ten miles, and crossed the St. Mary's in two fords.
Visited an encampment of Flatheads of ten lodges, under their chief, Victor. They cultivate
wheat, potatoes, and other vegetables, and depend upon the chase· for meat. They reside chiefly
at Fort Owen in comfortable log cabins.
October 6.-The main train passed to-day, and went into camp two miles below us. Mr. Lander left for the Jocko. Lieutenant Mullan came in at four o'clock, and late in the evening Mr.
Tinkham arrived, having ·crossed the divide between the Blackfoot and the Jocko rivers. It is
extraordinary how easy of passage the mountains are in this latitude. A favorite time for the
return of the Flathead Indians from the buffalo hunt east of the mountains is between Christmas
and New Year's day. The Indians west of the Cceur d'Alene mountains return usually in March.
October 7.-Moved camp at eight o'clock, following down the St. :Mary's through an open
valley five miles broad, abounding in good grass. The banks of the stream are belted in by
timber, yet quite green and scarcely touched by frost.
Making ten miles, the river bends to the south of west, the valley becoming narrow. We
crossed a small tributary from the north, and passed over a heavily-timbered country, covered
with large masses of volcanic rock. We made thirty-five miles, the greater portion of which led
through a fine prairie.
October 8.-Continued down the river through a narrow valley studded with a heavy growth
of pine and larch. The mountains are high, and extend their spurs to the river's banks. At one
o'clock met a band of Nez Perces and Cceur d'Alene Indians going to join the Flatheads in
their fall hunt east of the mountains. Had a talk with them in regard to a proposed council at
Fort Benton with the Blackfeet. They were delighted with the prospect of establishing a permanent peace with these Indians, with whom they have been so long at war. After a halt of
two and a half hours, proceeded fifteen miles through an open pine forest, and encamped on the
north bank of the river. The road has been better this afternoon-not so hilly, and more open.
At encampment found Pend d'Oreille Indians; gave them coffee. In return, the women gave us
cooked camas root. It is of a sweet, agreeable flavor. Distance thirty-two miles.
October 9.-0ne mile from camp we crossed the St. Mary's, sixty yards in width, and from
two to three feet deep. It is clear and rapid. Crossing spurs of the Bitter Root range at noon,
we came upon a clear mountain stream six yards wide. The mountains are densely timbered
with pine and larch, averaging two and a half feet through. On the banks of the stream the
cotton-wood, willow and button-wood prevail. The line can follow the valley of the river
without much difficulty. The river winds much, however, and some sharp deflections may be
required. There is an abundance of good building material. The supply of timber, including
much fir ~nd spruce,. is inexhaustible; and there is a large quantity of stone, well adapted to the
constructiOn of sustaming walls.
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In the event f the railroad pursuing thi route, any quantity of the latter material can easily
be br uo-ht from the mountain . The ride to-day was rather tedious. We left the valley to get
rid of the underarowth, and took a trail over the side hill, which carried us up and down through
woods, occa ionally ob tructed by fallen timber. Distance to-day nineteen miles.
October 10.-We continued jn the valley about ten miles, the road leading through 'woods.
Larch and spruce, and inexhaustible supplies of limestone and marble, were met with. We
afterwards found the latter in good quantities all through the mountains. We ascended .the
dividing ridge, and reached a camp upon a small lake within a mile of its top. Grass here,
and water got with difficulty. Good grass a mile from camp on the trail in each direction. The
lake to which we were obliged to descend for water is 1,200 feet below the. camp. Distance
nineteen and a half miles.
October 11.-The rivers from the dividing ridge, following in opposite directions, have their
sources in lakes not more than half a mile apart; the general direction of the valley being east!
and west. We estimated our camp to be 2,000 feet above the eastern base of the mountain,
and 2,500 feet above the western base. The lake upon the eastern side was about 1,20.0 feet
below us, and that upon the western side about 700 feet higher. In the morning we were greeted
with one of the loveliest days imaginable. The sky was clear, the weather mild and genial, like
a morn in summer.
After striking camp, we ascended 'to the highest point of the ridge, about one and a half
mile, where we made halt to enjoy the magnificept view spread open to us, which can hardly
be surpassed in any _country. Far away to the east the peaks of the Rocky mountains were
stretched out to a great length; the Flathead lake, and the valley thence to Blackfoot Pass, were
plainly visible. Nearly the entire range of the Creur d'Alene mountains covered with evergreen
forests, with here and there an open summit covered with grass. The numerous valleys intersecting the country' for miles around, the courses of the many streams, marked out by the
ascending lines of fog, all conduced to render the view of surpassing grandeur. Descending the
ridge, we found the road steep, and in eight rniles we estimated our elevation less by 3,500 feet
than the summit we had just left. This brought us into a valley filled with gigantic cedars,
three feet in diameter; many were six feet, and we found one twelve feet through. We found
the larch, spruce, and pine-maple in great quantities during the march, the latter giving a
pleasing variety to the forest growth.
About four o'clock we encamped upon the bank of the stream which here grows much
wider. Made camp about seven miles from the base of the mountain. The day's march seventeen miles. ·
October 12.-Marched twelve miles; the road much obstructed by fallen timber; circuitous
and bad. At half-past three o'clock we halted at a beautiful camp, in a valley where there
was an abundance of good grass. Governor Stevens and Antoine proceed at once to the Creur
d'Alene mission, distant eleven miles.
The mission is an enviable location, upon a hill overlooking extensive prairies to the east
and west, stretching towards the Creur d'Alene mountains and the Columbia river. On the
eastern prairie is an enclosed field of one hundred acres under cultivation, where were employed thirty or forty Indians-men, women, and children. We observed them ploughing, which
they executed skilfully; others were sowing wheat, and others diggjng potatoes. We saw a
funeral ceremony conducted after the Catholic form, and we were struck with the harmonious
voices of the In ian choristers, and their solemn observance of the ceremonies. Their church,
con truct d pon a plan designed by Pere Avali, is of the Roman Doric style of architecture.
ull ys an r pe \Vere the nly mechanjcal aids in its erection. It is of hewn timber and
d
; nin. Y f
'n len h, ~ rty in breadth, and sixty in height. The inside is prettily arranged.
h
t r_ r
p~rte
t ;v rna iv tim ers of pjne about four feet in diameter. We were
1 bat m erectmg the e illar... , an Indian who was holding one of them became frightened
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and let it fall, fortunately without injury to any one. The Indians have quite a village of lodges
near the mission, and among them half a dozen log huts.
October 13.-The Cceur d'Alenes have already, under the influence and example of their
priest, made a fair commencement in agriculture, and will, with timely encouragement from
our government, live entirely by cultivation, for which their country is so well adapted. They
are well contented, and it is pleasing to observe habits of industry growing upon them. In the
barn we saw their operation of threshing. Four boys rode as many mules abreast around
in circle, and they were followed by two girls with flails, who were perfectly at home in the
business. I observed an Indian woman milking, and was surprised to see her use both hands,
something rarely seen among the Indians. We afterwards visited the field. A large fire was
burning, and around it sat Indians roasting potatoes at pleasure. There appeared to be great
scarcity of proper implements; and in digging potatoes I noticed that many had nothing better
than sharpened sticks.
October 14.-Determined to remain here until to-morrow. A Nez Perce, Frank, who with
two men arrived yesterday from Wallah-Wallah in three days, and who stopped to exchang~
horses for flour~ says thirty wagons have crossed the military road from Wallah-Wallah to
Nisqually. The Cceur d'Alenes, Pend d'Oreilles, Spokanes, and Nez Perces, meet together to
fish and hunt. They have an ingenious way of hunting the deer, which is worth relating. A
large circle is enclosed, and upon the trees around its circumference are attached pieces of doth.
Then the hunters enter the area and start up the deer. The deer are afraid to. pass the cloth,
and thus kept within the circle, are easily killed. Last year the Pend d'Oreilles, in one hunt,
killed eight hundred; the Coour d' Alenes more than four hundred. It is said that the Cceur
d' Alenes of St. Joseph river have finer lands and larger prairies than those of this mission.
The distance from here to Wallah-Wallah is six qays, to Colville four days, and four days
to the Pend d'Oreille mission.
On the return of the Indians from the field, Governor Stevens addressed. them in kind and;
encouraging terms.
October 15.-We started at eight o'clock, after having given brother Charles as many lariet"
ropes for raising the timbers of the church as we could spare. We marched through an exten-·
sive prairie bottom four miles in length; leaving the river to the left, we took a course north
ofwest through a wooded, broken country, somewhat obstructed by fallen timber. We camped
on a beautiful prairie, with good grass, and here we found nearly one qunared Spokanes, with
some three hundred horses, on their way to the hunt. We had already met some forty Indians, .
Cceur d'Alenes, Nez Perces, and Spokanes, on the road. ~n the evening the Spokanes held
religious (Protestant) services, and we joined them to witness their ceremonies. The majority
of the Indians were on their way to meet the Flatheads. and other tribes to hunt buffalo on
the waters of the Missouri. This is a very strong evidence that the sriows will present no
insurmountable barrier to communication across the mountains in winter. Many of them make .
a distance of six hundred miles in midwinter, recrossing the mountains in January, their hnrses
ladE'n with robes and meat, to their homes on the waters of the Columbia. Distance nineteen
miles.
October _16.-We started at eight o'clock. The road for the first half of the way through an .
open, wooded prairie. Then we came into the Cceur d) Alene prairie, a beautiful tract of land
containing about six hundred square miles. Trap-rock, projecting above the surfac.e of the .
ground in spurs, is plentiful as we enter this prairie. We met on the way a half-breed, named
Francis FarJay, on his way to St. Mary's with his family. He lives near Colville, just beyond
the ferry. Tpey were dressed, and had an air of general respectability.
Soon after leaving camp the Cmur d'Alene lake came in view to the south of us, and eleven
mil s from camp we struck it near its western extremity. It is a beautiful sheet of water, surrounded by picturesque hills mostly covered with wood. Its shape is irre~ular, unlike that
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given it upon the map . Its water are received from the Cceur d'Alene river, which runs
through it. Below the lake the river is not easily navigable, there being many rapids, and, in
numerous in tance , it widens greatly and runs luggi hly through a shallow channel. Above
the lake, I am informed by the missionaries that it is navigable nearly to the :Missouri. Upon the .
eastern side appeared a range of hills, along the eastern base of which, I think, the road from the
mission to W allah-W allah passes.
Leaving the lake, we followed the river on its northern bank, passing a camp of Cceur d' Alenes
occupied with their trout fisheries. We here witnessed a touching sight, a daughter administering to her dying father. We encamped at a spring, with sparse grass. Had we gone two .miles
farther we should have found an e-{cellent camp on the river, and the next morning some of our
animals were found on the very spot. Towards the latter portion of the march the river runs
over a rocky bed of trap. Three miles before reaching camp we struck the south trail. · Distance thirty-three miles.
October 17.-Leaving camp, Governor Stevens, Osgood, Antoine, and myself, t:urned from the
trail to visit the falls of the Cceur d'Alene river, while Labatt took the train ahead on the trail
to the Spokane house; our course was south of west, five miles to the Cceur d'Alene river and
falls. The river here is compressed within a narrow knoll of basaltic rock forty feet high, forming a succession of rapids, which are forty feet in height, presenting a natural barrier to the
salmon. There are two principal falls--one of twenty feet, and the other forming two of from
ten to twelve feet each; in the latter there is a perpendicular fall of seven or eight feet. For a
quarter of a mile over the rough bed of the rapids we estimated the fall at ninety to one hundred
feet. One mile below this point we came to the ferry crossed by Saxton. There is a small
Indian village here, and the Indians were engaged catching salmon.
From the Creur d'Alene mission, crossing the river at this point, and on to Fort Wallah-WaHab,
there is a very good natural wagon-road; the fathers having transported some of their effects by
this route two years since.
Leaving the fishery, we crossed the foot of the great prairie, and over a dividing ridge, with'
high and steep banks, entered an open oak and pine plain, extending some eight miles to the
junction of the Cceur d'Alene and Spokane rivers. In the plain in which the Spokane house is
situated were two Spokane villages. Here was formerly a trading-post of the Hudson's Bay
Company; but the "house" was abandoned many years since, and but a few scattermg stones
now mark its foundation. The train we found a mile below the junction across the Spokane,
and the Indians indicating a good camp some distance beyond, we moved on eight and a half
miles, and reached it at sundown. There was good grass and plenty of water, and we soon
made up a large camp-fire.
The Indians report a large party having arrived opposite Colville, also a small party from
Wallah-Wallah to Colville. We hear that Jack, Lieutenant Macfeely's guide, passed this place
a few days since, and reported that the party had a hard time.
We hear also of another, probably Captain McClellan's party, and the intelligence is confirmed
of the passage of the Cascades by thirty wagons. Garry, who was with us two hours, says
there is a good trail from the Spokane house to the Yakima country. Made thirty-two miles
to-day.
October 18.-Left our camp and the Spokane river at an early hour, and taking a more northerly course six miles over a succession of pine-clad hills, reached a valley from two to five miles
broad, affi rding good gras" and some arable land. Contiguous to the site of Yohimakine missi n, abandoned ix year since by lessrs. Walker and Eels, in consequence of the massacre of
r . .Vhi~ an family at Wailetpu, made a hart halt at noon. Governor Stevens learning
fr m
t m that it i·· t ~· nty- igbt miles to Colville, where Captain McClellan's party is reported,
r lv
P ~ n an r cb th re to-night. At five and three-quarters he reached Brown's,
eel h1m that the distance to Colville was eighteen miles. After accepting an offer of
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some bread and milk, he resumed the road with the same animals, dashing off at full speed, eight
or nine miles an hour most of the way, and reached Colville at nine o'clock. Mr. McDonald
received him and his party with great hospitality. Captain McClellan, soon over from his camp,
supped with him, and chatted until a late hour over the various incidents and success of the
enterprise.
The rest of the party followed Governor Stevens on the morning of the 19th, ferried their packs
across the stream in a canoe, and descended a broad valley, in which they found settlements of
half-breeds and Indians living in comfortable log houses. They cultivate farms and gardens,
have herds of cattle and horses grazing in the bottom, indicating much prosperity. This valley
extends twenty miles, and will support a large population.
Distance from camp on the Spokane to Colville, sixty miles.
31. ITINERARY

01''

THE ROUTE FROM FORT BENTON, BY THE NORTHERN BLACKFOOT TRAIL, TO
FORT OWEN.

WASHINGTON, D. C., July 31, 1854.
DEAR SIR: I give herewith an itinerary of the route which I travelled from Fort Benton westward to W allah-W allah, crossing the Rocky mountains by a pass at the source of Little Blackfoot
river, and the Bitter Root mountains by the southern Nez Perces trail:
October 31, 1853.-Ford the Missouri a short distance below Fort Benton, and encamp
soon after, hid from the sight of the sun only by the high bluffs bordering the river. At
the ford the Missouri is not far from six hundred feet wide, and has a least depth of three
feet. Some of the animals, missing the ford, got into deep water, wetting their packs
somewhat. Camp on a small stream making into the Missouri, with sufficient grass and
water, and a scanty supply of wood ........
2~
November 1.-Run a nearly parallel course to the Missouri, but kept at some distance
from it, to avoid, as far as possible, the deep coulees which cut its banks; road somewhat
broken with coulees; but there is little doubt that a practicable wagon-road, with care,
could be selected; cold and snowy; neither the river nor the adjacent country could
be seen during the day; camp on the Missouri; wood and water good, and grass also,
save that it is somewhat snowy ................................... __ . . . • • . . . . . . .
18!
November 2.-During the first half of to-day's journey three brooks are crossed, which
cut the country in deep trenches and coulees, and the road is much broken. The latter
half of the day's journey is easy, and the co11ntry' is much less broken. Camp, at night,
on the .1.\'Iissouri at some point above the falls. Our route during the day was too distant
from the river to obtain a view of the falls, but their roar was distinguished about
midday; a cold day, with a morning temperature near zero; soil good during the day;
game very plenty; several small droves of elk, a few buffalo, some black-tailed deer and
antelope, and at night, near our camp, large numbers of geese, swan, and ducks........
20~
November 3.-Above the falls the country bordering the l\'Iissouri improves in appearance,
is less broken with coulees, and the river is not bordered with the steep bluffs as below.
The soil and grass are better, and the banks lose their former barren and bare look. A
river, the first tributary above Fort Benton on the south side, which will bear the name
of
river, was crossed about ten miles from the morning camp. It was, at the crossing, some eighty feet wide, an.d a ford was found with difficulty. In times of high water
it would be a troublesome stream to cross, and, as it was, caused us a delay of an hour
or two. Camp, at night, on the Missouri, with good wood, water, and grass, save that
the latter is partially buried with the snow; cold and snowy during the day; game plenty
16;il
November 4.-Day's travel wholly on the river border, or near it, and the road is good
until, at the end of about fourteen miles, rocky bluffs, almost impassable, crowd upon the
47f
N

___

••

_

•••••

_

••

_

••••••••

_............

370

ITINERARY OF TilE ROUTE FROM FORT BENTON TO FORT OWEN.

river. Beyond this point wagons cann t proceed on their route. We should have crossed
to the oppo ite bank of the river bef< re thi , but the river is quite high, filled with floating
ice, and dangerou to ford. The whole of the road from Fort Benton to this vicinity is
no wing during the day . . . . . . . . . . . . . . . . . . . •
17
better on the north side of the l\1is ouri.
November 6.-0ccupy the day in making a short distance over the rocky bluffs and hills.
These hills are partly wooded with pines and other evergreens. At midday ford the
Missouri, about three hundred feet wide, three to six feet deep; a chilly, snowy day; the
river filled with floating ice, and the water freezing constantly on our clothes and t~e
animals after making the ford. Camp on the Missouri's west bank, at the inlet of a small
stream fifty or sixty feet wide, which I suppose to be Dearborn river; water, wood, and
grass good .•.•.•................•.......•........•............••••.•••••.•. 6
November 7.-After gaining the camp of November 6th, the more difficult part of the route
is passed. The route during the day, keeping as near the Missouri as was practicable,
was hilly, but not difficult for pack-animals. The .lHissouri, in its course coming from the
southward, passes out of sight at the close of the day, and thenceforward is not again ·
seen. Encamp on a tributary brook thirty feet wide, with grass, water, and wood-good
as usual, and neither enough seen to be troublesome. The country is hilly, partly grassed
and partly wooded .. - - - . - •. - - - -... - ...•. - - . - ...... - - . - - - - - - - - . - • - - . - - •• - -. - - •
11
November 8.-Route follows the general valley on which we encamped last night; ascend
it to near its source, keeping on the pills bordering the stream. For the greater part of
the day we follow an Indian trail, and the road is generally practicable for wagons, though
very hilly and laborious; a good soil, of not much depth; the rock appears generally near
the surface; excellent pasturage ground at intervals; camp on the same stream as
yesterday; water, wood, and grass as usual ... _............. _... _. . . . • . • . • . . • . . . .
lSi
November 9.-0pen, unwooded country, and good road during the whole day. Encamp,
at night, within a short distance of the summit of the Little Blackfoot Pass, and by the side
of a broad Indian trail, which we strike a mile or two back. A large Pend d'Oreille
camp is near by; route during the day perfectly practicable for wagons; good camping
grounds in vicinity; Indians have as many as 1,000 horses with them, which are pastured
without difficulty ...........................•.•.......... _. . . . . . . . . . . . . . • . . . . •
16
November 10.-Cross the summit of the Rocky mountains by the Little Blackfoot Pass,
above two miles from camp. The divide which separates the water of the Little Blackfoot river from the tributary of the Missouri, finding its source on its eastern side, is an
inconsiderable hill, whose eastern ascent can be accomplished with loaded wagons without
difficulty, and of which the western descent is as gradual and easy as could be desired.
Descend the valley of Little Blackfoot river, of good width, gradual descent, enclosed by
half-wooded, half-grassed hills; broad trail, and road good for wagons; good camping
14:!
grounds abound .......•..•••........•........•..•........ _......•.... _. . • . . . •
. November 11.-With the exception of a small portion of the distance, where the trail
on the side-bills was too much inclined, the trail has been practicable and easy for
wagons. AU these cares can be avoided, generally, by taking the bed of the river for a
short distance. Valley unwooded for several miles from the stream, excepting what
skirts the streams themselves. Near the camp of to-night a large fork comes in from
the sout ward, a large as or larger than the stream which has been followed from the
summit, and which is n w sixty or ighty feet wide and one to two feet deep. .J.\Ileet
th r large band f Indians with large numbers of horses, all ;f whom find camping
gr uno ;vithoutdifficulty ________________________ . ________ ··----··-----·-----17!
. ov mber 1~.- g
r ad, practit:a le f( r wag ns, throughout the day. For fourteen
mil th tr k p t_ the interval, and then, t avoid a large bend in the river, pursues
it arne g n ral hrecuon over the and slopes b rdering it. Valley wide and open; good
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soil, and desirable for settlements. Above seventeen miles from morning camp, cross a
tributary, forty feet wide and t wo feet deep, coming from the southward. Camp on the
river, now over one hundred feet wide and three to four feet deep ........ ___ ..• __ ..
November 14.-During the march of to-day the valley is narrower, and the trail is not
as good as during the 12th. T he interv:al . i.s narrow-quarter to half a mile wide-and
steep; half-wooded hills, of about five hundred feet height, enclose it. In several places on
the side-hill the trail is too much inclined or steep for .w agons, and wagons would be forced
to the bed of the river, which is fordable, about one hundred and fifty feet wide and two
and a half to three feet deep. The trail crosses the river five times during the day ..... _
November 15.-Sixteen .mile.s frQm camp, Blackfoot and Hell Gate rivers unite. Of this
distance, about one mile, · where the trail passes to the steep side-hill, is impracticable
as a wagon road. Wagons would necessarily keep clown the interval, fording the river.
The ford of Blackfoot river is shallow and good. 1\'Iany of the intervals during the day
have been occupied with an open pine growth; cotton-wood, with occasional exceptions,
is found more or less abundantly skirting the river from its source to this point. At the
ford of.Blackfoot river used by the .main train in September, fiye and a half miles below
the junction of Hell Gate and Blackfoot river, my reconnaissance connects with the odometer survey of Mr. Lambert._ . __ .. ___ .••.. _.•........•• __ ••••.•••••••. _..... • • •
November 16.-Proceed up the St. Mary's valley to Fort Owen, on the route of the
odometer survey, a~d already as such described-the reports of Lieutenant Donelson; a
broad and good trail extends up the valley .•.•.••••• _ • • . • • • • • • . . • • • • • . • • .. • • • • • • • • •
Whole distance from Fort Benton to Fort Owen is (miles) .•••••.• __ ....... .'........
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This is the estimated distance by this course, and a comparison of its plot with the plotted
lines of the odometer survey shows it to be about seven miles in excess. The actual travelled
distance would be slightly greater than the length of the .courses. A comparison with Lieutenant
Mullan's odometer survey from Fort Benton shows that my estimates in descending the valley of
Little Blackfoot and Hell Gate rivers were much too small. They are hence correspondingly too
great between the summit of the Rocky mountains and Fort Benton.
I am, sir, very respectfully, your most obedient servant,
Governor I. I. STEVENS,
A. W. TINKHAM.
Chief N. P. Railroad E xploration and Survey.

32. ITINERARY OF THE ROUTE FROM FORT OWEN BY THE JOCKO RIVER,. FLATHEAD LAKE,. AND
MARIAS PASS, TO FORT BENTON.
WASHINGTON CITY, July, 1854.
DEAR SIR: I herewith submit an itinerary of the route pursued by myself from Jocko river
to Fort Benton, by way of Flathead lake and Marias Pass.
OCtober 10, 1853.-Descend valley of Jocko river to near its mouth, fording
river several times; trail wholly on bottom lands, wide and practicable for wagons.
7
Trail forks near the junction of Jocko with Flathead river, one branch descending, and the other ascending, the latter river. In ascending the river, its valley
is wide and open-but little wooded in the bottom-lands; the ground is easy for
travelling. Ford the river with a depth of about three and a half feet, with a ford
of some one hundred and fifty yards, swift current, stony bottom, and low banks.
C~mp, immediately after fording the river, in the midst of a few tall, scattered pines,
10!
With good grass and water, and salmon trout from the river........ • • • • • • • • • • • • •
17!
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0 tober 11.-Trail follow the winding of the river, keeping on the western
a.nk. The vall y r taiu its general wide and open character. The wood is
mostly confined to the nejahboring hill . Road good. Camp on the river bank,
with an abundance of drift-wood, pure water, and good grass .. - ......... -.-..
October 12.-At the end of two miles the river. ____ ......•.•...... -- . - .. -. •
Through tolerably smooth grass-land the trail crosses a small summit and touches
on the south end of Flathead lake ...... _. ___ . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .
Follow round the western border of lake, crossing over steep hills. Ground
mainly unwooded, but the wo0ded is approaching near to the trail. Camp on
the edge of the lake, with good water, wood and grass .... _...................

18~

2

10

7!
19;f

October 13.-Wooded and rocky hills crowd upon the western border of the
lake. The trail winds round these hills through woods of pine, hemlock, fir,
spruce, poplar, and is gen~rally narrow, and occasionally steep and rough. Camp
in a small meadow on the opening lake, where the grass is good; water and wood
abundant, and good as usual. •.....•.•.••.........••••.....•..•..•.......
October 14.-Sometimes trailing through the woods, and then taking to the
gravelly . beach of the lake, we reach its north bend, and emerge upon an open
prairie bottom of good soil. Through this prairie bottom flows Flathead river and
sorne of its tributaries ••.•......................•......................•
The trail touches the river above the lake. Camp on a brook flowing into
Flathead river, with an abundance of wood, good water, and grass ............••
October 15.-Trail on the right bank of the river, but not in sight of it. High,
nearly level ground, partly prairie, partly wood land, extends to where Flathead
river issues from the mountain ridge on its eastern side. Good road to this point_ •
Winding on the base of the mountain, the trail is rocky and very rough, but after
a short distance the mountains again recede from the river ........... _........
The same nearly level upland is renewed. Henceforward, to the prairie east of
the Rocky mountains, the trail is absent; always woods. Trail to camp much
obstructed by fallen timber. Ford Flathead river, three hundred feet wide, two
and a half feet deep; pebbly bottom; banks sixty feet high._.................
Camp in the woods, without grass......................................

12
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18
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October 16.-Journeyed only to get grass; woods and fallen timber obstructed
the trail. Encamped on a small lake, with good grass, wood and water .......•
October 17.-Cross Flathead river above its forks, two hundred and fifty feet
wide, two and a half feet deep; pebbly bottom; steep banks, sixty feet high. Mountains now close in upon the river and trail, and the valley continues narrow to its
source ......•••... - ... - ..... - ..... - .... - - . -.. - - ...... - ........ - •• - • - .•
Trail winds up and down the thickly-wooded slopes of the mountain, and is
generally very steep and toilsome. The river is occasionally broken with rapids,
and then again is still and deep, frequently twelve feet deep. Camp on the hillside near the river. Grass very scarce _....•.•• _... _•. _... _..•. _ .......•...

12

f!ctobe:

1 .-Trail is easier during the day.

Woods of pine, spruce, fir, larch,
p plar, fill the vall y . Occasi nal small grass spots, nearly
n, are met with, but no g od camping grounds were found.
stnpp at tb1 l te
amp on ne f the small grass pots .. ~ .. ___ .........•..•..... ___ •. _. _.•.

W~1te buch, .an

11~
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October 19.-A short distance from yesterday's camp is a very pretty series of
cascades of about one hundred and forty feet fall .•................... ~. . . . . .
The valley rises rapidly ; the brook is several times broken with cascades, and
the night camp is over seventeen hundred feet higher than the camp of yesterday.
Trail wooded, but not generally difficult. Grass very scarce. Camp near the
brook ; wood and water good ... -. - .. - . -- - - ••. - - -- - - - . -- - - .. - - -- . . . . . . . . .

1

13~

14!

October 20 .......-The valley suddenly terminates, and we cross the mountain s.ummit in a direct line from camp, a little over four miles.
A naked, narrow,
rocky ridge closes the valley, and the trail passing it is very narrow, and often only
sufficient for the feet of the horse..... . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . ..
Descend precipitously into the valley on the east side, and camp uncler .the
dividing ridge, on the edge of a small pond, on whose banks rest the snow-banks
of the previous winter. Grass, wood, and water good.......................
At ·this camp have our first snow.
October 21.-Trail good and easy, descending with a tributary of Marias river,
having its source in the small lake on which was yesterday's camp. Seven or
eight miles from camp the mountains end, and wood is found only on the borders
of streams. The trail ceases here. Prairie extends thence to Fort Benton. Camp
on the bank of the tributary of Marias river; grass, water and wood good. Air
thick with snow during the day, and several inches of snow on the ground ......•
October 22.-Descend Marias river for a short distance, and one of the party
becoming too sick to proceed, camp again on the stream; water, wood, and grass
good Air very cold; morning temperature nearly as low as zero ............. .
October 23.-Leave the tributary of Marias river, by which we descended the
mountain, and pass over rolling, smooth prairie, fairly gravel, with not a rich, but
a tillable soil. Camp on a second tributary of Marias river as large as the one left
in the morning; a brook thirty to forty feet wide and one foot deep, fringed with
cotton-wood, and liberally supplied with drift-wood. This stream issues from the
mountain through a wide and promising opening. Morning temperature nearly
at zero ; ponds and smooth streams of water frozen over .........•............
October 24.-Continue on the same high, rolling prairie, sometimes stony at the
surface; crossing two tributaries of Marias river, eight and thirty feet wide brooks,
and at night camp on a large tributary of Marias river, sixty feet or more broad,
well wooded with cotton-wood. Deer and bear were near the camp. The day
has been raw and chilly; the air so thick with the falling snow as to shut out of
sight all objects not very near; our course, in consequence, deviating and uncertain.. ................ ___ . . __ ...... _•. _... _________ •••. _...• _. _____ •
October 25.-Very smooth even prairie throughout the day. After leaving the
brook on which we encamped yesterday, no running water was passed; the beds
of 5ome small brooks, and of a shallow pond, passed during the day, were mostly
dry. Not a tree was to be seen. Encamp at night under a butte, taken to be the
"Knee," from its resemblance to that elevation, but actually over forty miles west
of it. Here we had good water standing in the bed of a brook; no fuel save a few
willow-bushes; the grass was good, but cumbered with the snow. Small game,
such as antelope and brown bears, were frequently seen. The Trois Buttes first
came into sight to-clay ......... _ .. ___ ................... _.... _.. __ ..• __ ..
October 26.-Very extensive and smooth prairie, without wood, and with a scarcity
of water reaching to the Teton, on which we camp. No water seen during the
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The Tet n i w

d at intervals with the cotton-wood, and is here 60 to
prairie channel hid from view except in its immediate
neighb rhood. At ur night camp the gra s was fine, and wood and water all that
• \va de irable . ___ . ___ ..... ___ .. _ . _ ... _.... _.. ____ ... _ . _..••.••.....•.•
October 27.-Desc nd the T ton; at a distance of ten and a half miles reaching
old camp of A. W. Tinkham, of September 10 and 11, on Teton river near the
Knee. . . . . . . . __ .• _ .... ____ . ___ . . . . ________ ...... __ .... __ ... ____ .... _.

day.

16 fc t wide, and fl ws in

Thence to Fort Benton, in a direct line, is estimated to be .............. ---.-·
The same smooth and dry prairie, already noticed, lies between the Teton and
1VI1ssouri rivers.
The whole length of this reconnaissance, from Lieutenant Donelson's last camp
on J ocko river to Fort Benton, is (miles) ..••...•.....•..•..•..... - . - .•..... -

29

102332-

295!

This distance is simply estimated, and at its different points will sometimes be found too large
and sometimes too small. As a whole, it appears to be in excess about ten miles. The courses
are also more or less erroneous; much of the trail, where passing through the woods and fallen
timber,_in being very serpentine, and changing its direction 100° a rod or two, without opportunity for giving a general course; while on the prairie the air was often so thick with snow that
jt was impossible to retain a direct course.
Very respectfully, y~ur obedient servant,
A. W. TINKHAM.
Governor I. I. STEVENS,
Chief of Northern Pacific Railroad Exploration and Survey, Washington, D. C.
33.

ITINERARY OF THE ROUTE FROM FORT OWEN, BY THE SOUTHERN NEZ PERCES TRAIL, TO
W ALLAH-WALLAH.

From Fort Owen westward to W allah-W allah the journey was interrupted with many detentions and delays; a portion of it was made with snow-shoes and packs, when our whole day's
march sometimes amounted to but two or three miles; and hence, in giving the features of this
route, it will not generally be desirable to notice separately the journey of each day, as heretofore.
Cantonment Stevens, the winter quarters of Lieutenant Mullan, is on the St.
Mary's rive!, fourteen miles above Fort Owen. The southern Nez Perces trail
leaves the main trail, which ascends the St. Mary's valley at the forks of the river,
twenty-six miles above Cantonment Stevens, and traces the southwest fork to near
its source. To the fork the vaJley of the St. Mary's retains its open and prepossessing character, with good grazing and much good soil; and a practicable passage
for wagons can be obtained with occasional divergings from the present trail.....
40
November 21.-The southwest fork of the St. :Mary's is, a short distance above
its union with the main stream, above eighty feet wide, three feet deep, with a bottom of large round stones of granite or gneiss. The trail is narrow, (generally a
single horse-trail;) is mostly on the strips of bottom-land, crossing and recrossing
the stream at frequent intervals, and is not practicable for wagons. The valley is
narrow, closed in by high wooded hills; and the trail leaves it near jts end, above
where we entered it-a di . . tance of. __ ... _._._ .. _ ... _____ .. __ ... _..... _._..
24
In this distance snow had appeared, and finally was about eight inches deep;
and the streams were half frozen. At this season no good camping grounds can
e fc nd; the grass i very scanty, and the valley generally wooded, so as to be
ry tr ubl s m ros in .
o e:nb r 23.- fter l. •. ing the valleiof the southwest fork of St. Mary's river,
th tra1l as es o er a h1gh a d hilly ridge to the Kooskooskia. During the passage
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snow covered this summit ridge, after a while as much as three feet deep. The
trail is steep and laborious, wholly impracticable for wagons, but would not have
been difficult if not covered with snow. As it was, we were three days making
our way through the snow. The opportunities for camping all appear insufficient
except for very small parties ; and it is probably usual to make the passage from
the St. Mary's fork to the Kooskooskia in one day, where, on the bottom of the
river, is a small open and level spot used as a cam ping ground, with water and
wood abundant as usual, but not much grass. There was no snow.
November 26.-The trail does not follow the valley of the Kooskooskia, but, as
usual, the steep slopes of its western sides. Some of these side-hills are grassed,
aNd one of them afforded us a tolerable camping ground. The Kooskooskia is a
small stream, where crossed, sixty to eighty feet broad, with a pebbly bottom, and
fiows in a deep, gorge-like valley, wooded with pine, fir, spruce, cedar, hemlock,
&c. The trail ascends very rapidly for some seven circles, gaining a greater elevation of near eight hundred feet above · the sea. Five and a half miles from the
river the snow became so deep that it was impossible to force the animals farther ;
and from that point, with a portion of my little party, I proceeded on foot........
December 7.-0ver high wooded ridges to some small stream making to the
southwest,. there may be here a tolerable camping place in summer for a small
trail party. The whole country was covered with a deep snow when we crossed
the stream • ___ . _. ___ • ___ . ___ ..... __ . _ . _____ •. ____ • __ .- ___ . _____ . __ . . . . •

10

December 10.-Continuing over the high wooded ridges, on this day, we reached a
small stream running north, near whose source is a wide open spot nearly level, apparently covered with grass, and which I judge to be in summer an excellent camping ground for a large train. Wood and water are always abundant. The only
trouble is to find sufficient grass. __ . __ ._. ___ . ____ .. ______ •• _________ ~ _____ •

14

December~ 1.-The usual character of the country separates this little spot from
the valley of a small stream, affording another excellent camping ground for parties
of any size. Here is a small brook, at first twenty feet wide, but soon increasing
its size, the valley ofwhich for some five or six miles continues ·unwooded, with an
interval about a quarter of a mile wide, covered with ·abundant and good grass.
The hill-sides afford enough of scattered trees for camping purposes. This is the
best spot for camping between the St. Mary's valley and the Nez Perces country.
It was the first spot free of snow we saw after leaving the Kooskooskia valley . . • •
December 13.-After following tbe valley just described, the trail again passes to
the hills, wooded and covered with snow, as usual. The trail is not, however,
difficult for a pack-trail. Near the source of a small stream, probably a tributary
of the one reached December 11, there is another large open spot, apparently well
grassed, with a rivulet making down through its centre. This is apparently a suitable camping spot for a large party, and is nearly three miles long. ____ •. ___ ._..
December 14.-A hilly and tiresome trail connects the above spot with a small
stream flowing in a deep narrow valley, into which the trail descends only to have
again renewed the labor of toiling up its opposite slopes. A small and inconvenient
opportunity will be found for camping here. __ .. _•. ___ . _. ____ . ____ .. __ .... __ .
December 16.-Some ten miles from this stream we pass a high summit, whose
broad white top, conspicuous amid the surrounding mass of dark wooded mountains, had been seen near a week before. I suppose it to be the highest of the
trail between the Kooskooskia and the Nez Perces country. The trail to this point
ascends rapidly, and though not difficult, is steep and tiresome. On the summit is
a broad open spot which may afford grass, but probably not water. The snow
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was very deep there when we eros ed it. A :fi w miles from this open hill-top is a
small stream, which I suppo ed would in summer afford a good camping ground.
There was apparently here sufficient grass ...•.•...... ~ ..•.• - - • -- . - - - -- - - -IJecember 17.-The mountains, with their woods and snow, end with this day,
and we emerge upon the open, high plateau of the Nez Perces country, through
which flow the different tributaries of the Clearwater river. A suitable camping
ground is found just as the trail issues fl-om the woods, where, on the borders of a
small stream, are water, wood, and grass ..•....•.•••........• - ... - -.
Passing over a farther interval of high open country, the trail descends to the
bottom-land of a large tributary of Clearwater river, a stream some one hundred
and twenty feet wide and two feet deep ........ ·• ...• ~ •.... - • - .•.. - - .• - - •••
December 24.-0n this stream are the Nez Perces. But few lodges were near
the mountains at this time. A broad trail runs down the valley, but after following
it for some six .miles we left the river-bottom, and by a steep road up the high hills
enclosing the river, gained the high plateau above it. A high open plateau country,
generally with a good soil and well grassed, extends thence to Mr. William Craig's,
whose house is on the Lapwai, about fifteen miles from the river; a good camping
ground is to be found on the bottom-land of a small stream, furnishing wood, water,
and grass. The Lapwai river also affords good camping ground ...•.•.......•
December 27.-From Mr. Craig's to Snake river is about fifteen miles. The trail
leaves the Lapwai at the end of four miles, and for most of the distance, to Snake
river, passes over high ground. The country is such between the Lapwai and
W allah-W allah, that, excepting the crossing of Snake river, it is probably practicable to use wagons in transportation, excepting that crossing, the only difficulty
being in ascending and descending the steep slopes of the deep valleys in which
all the tributaries of Snake river flow. Snake river was about 4.50 feet wide when
we crossed it, deep, and with. a strong current, and is evidently at times much
wider and deeper than this. It is wholly destitute of wood. Indians are generally to be found near by, who, for a small payment, ferry over the passengers and
goods, and, if necessary, assist in getting the horses across. The trail follows
down the bottom of Snake river for but about seven miles, and then passes to the
valley of a small tributary brook. Here is a fair camping ground. The stream is
tolerably well fringed with wood, and the grass is sufficient ..... ~· .••... _..•...
December 28.-Trail passes up the intervale of a small stream, lined with cottonwood and willows .•.•.•..•...•. _. __ . _.. _• _.•.•.•... _.. _____ ... ___ •..• _.•
By a steep ascent gained tbe high plains, on which it continues to a small
stream, name not known .• _. _.............•...•......... __ .. _. . • . • • . . • . •
The valley of this stream affords a good road; the brook is lined with cottonwood and willows, and all the essentials of camping are found here __ . __ . _.....
Passing over a high hill separating the two streams, we gained the valley of the
Tchannon river, where was a considerable encampment of Nez Perces. This
stream is well supplied with cotton-wood. The grazing, owing to the large number of Indian horses, was very poor ......... _ ........ ___ .... _• ____ . _.... _•
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December 29.-Trail crosses the Tchannon, and ascends by a steep hill to the
high plains .... _ ... __ . _. _. __ . ~ ______ . _____ . __ . __ .. _. ___________ . ______ •
lligh, sm oth, grand plains con6nue to the Touchet river_ ....•....•.•.... __
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December 30.-Tb T uchct, where we strike it, is from 30 to 60 feet wide, and
a ut 3 feet deep pouring ut its waters with remarkable rapidity. It soon in-
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creases in size, and is not always fordable. A good trail follows the valley. The
stream is well supplied wjth wood, and good grass and water for camping are
readily found. ___ •.. ___ ....•..• - - . -... -- - - - - . - - - - ... - - - . - .. - - - -...
Leaving the Touchet, with an easy ascent the trail passes again to the plains;
the soil becomes poor and sandy, the grass gives place to the artemisia, and, approaching W allah-W allah, the country is a sandy, wild- sage desert. In this interval is neither wood, water, nor sufficient grass.- •.• -- ••• - ••• --.- ••...... _.. ,
u.

•

•

•
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Total distance from Fort Owen to Fort Wallah-Wallah .....••.. --.-- .. ---....... .

340i

I

This is the sum of the estimated courses. It is probably no greater, and is perhaps a little less,
than the actually travelled distance. The course plotted and compared with the odometer survey appears to be about ten miles in excess. Most of the mountain reconnaissance was conducted during thick, snowy weather, with snow-shoes and heavy packs, and under circumstances
that rendered it impossible to obtain an accurate survey.
I am, sir, very respectfully, your obedient servant,
A. W. TINKHAM.
Governor I. I. STEVENS,
Chief N. P. Railroad Exploration and Survey,
Washington, D. 0.

34. ITINERARY OF CAPTAIN MC'CLELLAN'S ROUTE; PREPARED BY

J. F.

MINTER.

OLYMPIA, WASHINGTON TERRITORY,
February 25, 1854.
SIR: I have the honor to submit the following itinerary of the route pursued by the party under
your command, in an exploration of the Cascade mountains, during the months of July, August,
September, October, and November, 1853.
Miles.

July 18, 1853.-From Fort Vancouver to camp Wahwaikee; wagon road through
fir, with dense underbrush; road good.; crossed a running creek ..........•• .· .•
Camp on a small plain, grass and wood good; water half a mile distant. __ .. _
July 21.-To camp Kolsas, road same as on the 18th; crossed two small prairies
with good gras$; crossed small stream ••••••.•••• _........ _•••...••.....•..•
Camped on a large prairie ; grass indifferent ; water for animals quarter of a
mile from camp .••••.••.. -.: .....•••• _____ .••. __ .. _ ••• _ •••.•.•••••. _••••
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July 22.-To camp Sim-Sik; Indian trail passing for one mile through Kolsas
prairie, thence through a dense fir forest, with much underbrush and fallen timber;
country flat; much labor to clear the trail from here to Chequoss; no water during
the march; camped in a small prairie near a little brook; soil poor, grass good;
seven hours and a half from camp to camp. _. __ .•• _. ____ .• ___ .• _. _•• _ ••.. __
July 23.-To camp Mesache. Country rougher than heretofore. Crossed two
boggy creek~, and two with fine crossings ; much fallen timber and brush ; timber
as before; camped on a small stream fifteen feet \vide; grass in small openings of
the forest; twelve hours from camp to camp .•••... _ ••.•••• _. _. __ .••••••..• _
July 24.-To camp Mankas. Country becoming still rougher; obstructions on
the trail very great, but rather less than yesterday; crossed a fine stream; bottom
thickly overgrown ; soiJ.good ___ .• _..... _ .•••• _. _ .•..••• __ •.••••••. ____ ••••
48/
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r ~ .:::e a rivulet ..................................... - ... - .. ----.····
Encamped on a mall prairie } good grass ; water inconvenient ; camp to camp
eight and a half hours .•.......•....................•.. - .... ---------- · · ·

July 25.- To camp Y abkohtl. Country becoming rougher; obstructions on the
trail, principaJly from dead timber; descended a very steep hill, with a small
stream at the foot, a branch of the Y ahkohtl. ..........• - . - - - - - - - - · - - · · · · · · ·
Crosse<.l a rough divide, and descended a long and ste.ep hill to Yahkohtl river- .
Passed over a rolling country, with open woods on the higher portion; thick
brush in the bottoms; camped on the edge of Yahkohtl prairie; soil and grass good;
good water in running stream close to camp .•....•...... - ... · · · - ·----- · · · · ·
July 31.- To camp Chalacha. Country rolling; some short, steep bills; dense
underbrush and timber; many fallen trees; crossed five streams .•.••.•... -.-.Crossed another, but smaller stream .....•.....•..•.••.......... - ... - ..• Travelled up the prairie and encamped. Good water and grass ...•.....•• -..
August 1.-To camp Spilyeh. Country rolling and heavily timbered with fir,
oak, white maple, and cedar; crossed small rivulet in a deep ravine............
Crossed four small plains covered with fern to the height of the head of a
mounted man ; commenced descent into the valley of Cathlapoot'l. . . ... . . . . . . . •
This descent is long, steep and dangerous; the trail winding down the narrow
crest of a ridge, with a precipitous descent on each side. Here we lost a mule,
killed by falling over the steep side-slope. At the foot of the descent a small spring
branch, sandy bottom, of half a mile, and cross Cathlapoot'l.. . . . • • . . . . . . . . . . . .
Pass over rough and thickly timbered country; cross Spilyeh creek.. . . . . . . . . .
Travel over a similar country, and camp in a plain one mile long; grass and
water good . . . . . . . . . . . . . . . . . . . • . . . • • . • • . . • . . . . . . . . . . . • • . . . . . . . . . . . . . . .
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August 2.-To camp Lakas. Country level and open, but much heavy fallen
timber; cross small stream............. . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . • . .
Pass through small plain, covered with fern; descend steep hill and touch Cathlapoot'l. • • • • • • . . . . . • . . . . . • • • . . . . . . . • • . • . • . . . . . . . . . . . . . • . . . . • . • . . . • . . . .
Follow valley of the stream, over stony beach; current rapid; bottom of large
stones .•.•..••••.............•..........••..................••.....•. ·.
Follow left bank of the stream, and encamp in the woods; no grass..........
August 3.-To camp Noompt-nah-mie. Crossed the river a few hundred yards
above camp. During the march crossed one fine stream, coming in on the right
bank, three miles from camp ; afterwards three spring branches; trail keeps near
the river; heavy brush; in one spot a fine grove; country barren; passed over a
tract of lava three quarters of a mile in length; crossed the Noompt-nah-mie near
its mouth, and encamped at the crossing; no grass ; crossing difficult in low water;
impossible in high water ................•..•.......•.•......••.••........
August 4.-To camp Wininepat. Crossed a high, narrow ridge, with steep
ascent and descent ; small brook at its foot on north side ; pass through open woods
f fir, cedar, maple, and ald r; crossed another rivulet, and then crossed t~e Cath1 p ot 1; ull we the tony beach half a mile, and recros ed ....••...........•
h~ trail P
s thro h
mall opening, and then a new trail was cut through
the thick bru h and fall n tim b r £ r a out two miles, to avoid a very deep crossing;
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crossed two bad sloughs; encamped on the bank of the river; no grass at camp;
crossed the animals to a small island where there was a scanty supply .........•
August 5.-To camp W ahamis; passed through open pine woods, and crossed
the C athlapoot'l ..•..•........... - - - - -. - - - - - - - - -- - - - - -... - - - - - - -. - - .. - . Leave the river and ascend five terraces, and reach the base of a high ridge ... .
Ascend the ridge by a winding trail, so steep as to be barely practicable ...... .
Descend on a gradual slope and over rolling country through open pine woods;
passing one opening with good grass and water .... _... ~ ••.. _ ••.... _.•..•.• _.
Thence through similar country to camp in a marshy valley, with good grass
and water ...•..•..••..••••••••..••..............•.•••••.•.•.•........
August 6.- To camp Yawakamis; over a high, rolling country, through a small
growth of fir and pitch-pine, to a small prairie with good grass and a small creek;
considerable fallen timber thus far . . . . • . . . . . . . . . . • • ............•.........
Over a high ridge to a spring branch, with no grass .....•..•...............
Cross a high spur, and pass through burned and fallen timber, to a bold creek ..
Through open woods to another creek ............ _....................•.
Over a ridge with level top, timber burned, to a ravine with a small spring
branch; on this branch, a short distance above the trail, is a prairie with good
grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . ......•..•...........•
Thence through burned woods, much obstructed .by fallen timber, to camp in a
prairie with good grass and water; this prairie is boggy in the wet season .....••
August 8.-To camp Chequoss, through level country to a creek ............ .
Over a rolling country, lava district, to a small creek in a ravine; a little grass
near by .......•••.. _•.•........•••..•....•.....••.•.....••..... .. ....•
Ascend a high ridge, by a long and gradual ascent, to a small pond with good
grass ...............•.........•..... _...•.• _•.•.•... __ ......•.........
Through a succession of small and connected valleys, with good grass, spruce
timber and no underbrush, to camp in a valley; grass good; drinking-water in an
Indian well; water for animals in ponds ....•••. _...•..••... __ ••...........
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Total distance from Vancouver to Chequoss .•••••••••.••. _•. __ .....•..•...
August 11.-To camp Hool-hool-se; over broken country covered with lava and
a thin growth of pine and fir, with thick underbrush, to a small lake surrounded by
good grass and horse-mint ............••.••. ____ .. ___ .... ____ . .••• _•• __ •••
Over similar country somewhat obstructed by fallen timber, to a bold creek ....
To a small prairie wjth good grass, but no water in the dry season ......•••••
Through a beautiful open wood of excellent yellow pine, coarse, long grass, and
light soil, underlaid by lava, to camp on a fine creek; grass good .••••••...•...•
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August 12.-To camp on Tahk prairie; over a country like the last of yesterday's march, to a large stream-the Nikepum. _.•• __ ...•... __ .••••••••...•••
Ascend a high plateau-travel over its broken surface, rocky in places: and covered with large timber, to a small creek ... __ ......•...... __ ...• _ ..........•
To another ereek, no grass near it ...... _....... __ . _ .• _••..•.•••• _ . _....•
To another, no grass upon it •••••..•••••••••••••.••... -: •• -: •.•••••••••••
Thence to camp on a large prairie, with good grass, water, and soil ••••••.•..
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Auuust 13.-T econd camp on Tahk prairie; trail kirts the eastern edge .of
the prairie, which is perfi ctly level, cov r d with good grass, and has good sml;
the timber kirtincv it i ofy llow pine, fr e from underbru .. h; lake near north end
of prairie; camped on a tream ri"ing from thi lake ..
August 14.-Through open woods to cro ing of last creek.-.--.-------·:·-Over a rolling country, cover d with open pine woods, to the Wa-wak-che nver,
which runs in a very deep and narrow valley; Jescent precipitous; no grass in the
valley; lava is occasionally met with in the distance ........ - •... --- •• ·- · · · · ·
Make a long and gradual ascent from the valley; pass over a broken country,
which is covered with open wooJs of yellow pine and oak, to a point where there
are water and grass, a hort distance to left of traiL .•.. - ..• - - .• - • - •. ;. - - • -· · · •
To camp in a narrow valley, with a small creek and good grass ..... - .... - .••
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August 15.-0ver a country like that of yesterday's march, to two springs with
good grass ..... ___ ... _.......... __ .............•........••••....•.....
To a small spring branch, with good grass ............................... .
To camp, in the woods, with a small rivulet and tolerable grass ......••••.••
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August 16.-To camp Simkwe; through country like that of yesterday, only
more broken........... _•....••..•.••• _. _••....•.•.•.. _.• _..........•••
Over high rolling ridges, bare of timber, except here and there a scrub-oak; the
ground covered with lava, in fragments, to the t3ahpenis; the valley of this stream
is deep and narrow where we reached it; descent gradual ....•••••..........•
Over a slightly undulating and open plain to the Simkwe creek _• _ .•.........
Followed the course of the creek and camped upon it, with good grass ....••.•
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August 17.-To camp Atahnam, over the level bottom of Simkwe valley ••. _••
Cross a high, bare, stony ridge, and c;:amp on the Atahnam, with good water and
indifferent grass; no water on the trail between the camps .....•.•.•...• ., ....•
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August 20.-To camp Wenass; over a high rolling country, bare of trees, and
covered with thin bunch-grass, to K wai-wy-chess creek .......•••••...•..•..•
Over similar country, more rocky in places, to Nahchess river; descent into its
valley steep .••....•. __ .........•..... _ . _•......•.•••• __ ..•. ____ ..• __ .•
Cross the wide and level valley of the Nahchess, pass the rolling dividing ridge,
and camp on the W enass, with good grass and water-wood not plenty. , •••....
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Good grazing in the valley for a large number of animals.
August 23.-To camp near Nahchess river; followed valley of Wenass; grass
good; yellow pine begins. _____ ••••.... _..••· _.•••••..........•.••....•.••
Leave valley of W enass, and ascend dividing ridge; ascent steep at two points;
divide alternately covered with open pine woods and bare lava ••.•••...••....•
Descend from summit through open woods; trail quite steep in places. Encamped in a small ravine, with good water and grass .••••••.•.•........•.....
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August 24.-De cended into valley of ahchess. Trail steep in places ..••••••
"F' llowed valley of .1. r ahchess; trail crosses the river eight times; sometimes
pas
in the ;vat r ~ r short di ~tances; crossings bad. \Vhere the stream flows
through tbe narrowest can ns, the trail crosses the mountain spurs, and is very

!
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difficult, from the steepness of the slopes, the loose stones, and fallen timber. . Camp
in a small prairie with good grass ........ -. - - - ... - ... - ... - ..... - - ... -.. . . .

16!
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Au~ust

26.-To camp on the summit of divide. The trail crosses the river four
times; generally keeps to the mountain sides. It is .very bad, being frequently ·
steep, rocky, and much obstructed by fallen timber and brush. Before reaching
the divide, it passes three or four small marshy prairies, with good grass. On the
divide are four or five prairies of a similar nature and larger size. Dense growth
of small spruce near the summit. Camp in small marshy prairie, with good water
and grass. Small pond in the prairie ..• _ . _ •••........... _ . __ ............ .
~.
August 27.-Returned to near camp of 26th ... _..•• __ ._ ...•.
August 28.-Camped near where we first reached Nahchess on the 24th ...•.•
August 29.-To Depot camp on Wenass. Descended valley of Nahchess. Trail
generally in the valley; sometimes passes over high and short spurs; crossed the
river twice. Trail generally good; rocky in two or three places; good grass .... _
Left the valley, and crossed a long high spur, passing by a small lake. Opposite
this spur the river runs through a very narrow and deep canon. Descend to the
valley again by a rocky ravine . _.... _____ . ___ . _. __ .......... _ . __ ........ .
Followed the valley, which gradually widens out; trail rocky, and constantly
ascending and descending fr~m one low terrace to another; where we re-entered
the valley, a few small scrub-oaks; reached the trail where main party crossed on
the 20th .... _•. _____ ....... _..•. ___ •.•.......•. __ .......•......... _ .. _
Followed the old trail to Depot camp on the \lll enass .........••.. _ ...•• ___ •
L
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September 3.-To camp at Ketetas. Trail passes over a high and rolling country,
generally covered with angular fragments of lava. The ascent from the W enass
valley is quite steep. No trees on or near the trail. Descend through a narrow
ravine, by a gradual slope, into the valley of a small stream; no grass; stream in a
canon; a few small willows and cotton-woods border it .......•..•... _•. _. _..
Ascend from the canon through a lateral narrow canon, much obstructed at first
by fallen fragments of basalt. Pass over a high, rolling country, and descend into ·
the valley of Ketetas by a long ravine; no water in this ravine ; then follows the
valley of the Yakima; crosses a small and pretty stream just before reaching camp
at the crossing, with good grass and wood. Abundant grazing for many animals.

6:i

7!
14i

September 4.-To camp Tsai-it. Crossed the river at camp; crossed three small
rivulets soon after; pass along the level valley, with good bunch-grass all the distance, and reach the Tehnam, a small but fine stream. __ ..•• __ ••.. ____ .. __ ._.
Ascend a low plateau by a ravine with a gentle slope; pass over its undulating
surface; enter open pine woods about two miles beyond the Tehnam, and again
come in sight of the Yakima, near camp. Camp on a small prairie, which extends
to the river. Grass not good. ~ .• _.... - ______ - . - - .. - • . . . . . . • • .. . . • . • • • .. •
September 6.-To camp Ksit-kas. Trail passes through open pine woods, with a
few small prairies; cross the river twice, also several rivulets, and the Samahma.
Valley level and broad. Camp in a large prairie, with good grass and water ..••
September 6.-To camp Aiyutas, on the divide; keep to the valley, through
woods with very thick underbrush; cross one steep spur, descend into river bottom, and cross the river •.•.••.. _.•.•.••••••••••.•••••.• - - - ••••••••...•••
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ro th divid betwe n Kahche~s and the Yahin e, and re-enter the valley of
Yabinse. The trail teep in places, and very much obstructed by fallen timber
and brush. Cross the Yahinse ..................... - ........ - - . - - - - - .. - - Follow the valley; pass by the lower end of Lake Kitchelus, ascend gradually
for a few miles, and then the trail passes over the steepest mountain we encountered, follows its summit, and descends to the little plain called Aiyutas. Grass
indifferent at camp; none on the trail from camp to camp; water from a small
spring ..... __ ............ , ....... _......................••.. - ........ September 8.-Returned to camp of 6th .... - .. - -- ... -- --- •• ------- -.---- S eptember 9.-To camp Kahchess; trail as on the 6th to the first crossing of the
river. Follow valley of Kahchess; pass through pine woods with dense underbrush; cross the Kahchess twice by steep ascents and descents. Encamp in a
small, boggy prairie, near Lake Kahchess. Grass not very good. - ..... - - - . - - September 10.-To camp Kleallum; turned back on same trail as far as first
crossing of Kahchess .•.. _.. __ .........• ___ .•. __ ............•...••..•....
Follow the heavily timbered but level valley; brush thick ............... __ _
Thence over a mountain ridge heavily timbered, crossing three spring branches
to valley of Samahma. Descent into this valley very long and steep .•• __ . ____ ..
Follow the valley to foot of Kleallum: open pine woods and bunch-grass; cross
Samahma where it issues from the lake .........••........ ____ . _. _.. __ . ___ .
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September 11.-To camp Tsai-ih: Descend the high and undulating valley of
the Samahma to its mouth, crossing the stream twice ; reach our trail of the 5th. _
Follow our old trail to camp ....... . ............. _... _..•...............
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September 12.-To Depot camp at Ketetas; return by our trail of the 4th ..... .
September 19.-To camp Nahnum. 1\'Iove to the northern edge of Ketetas valley; trail good, sometimes stony; grass good in places; crossed the Nahnum twice.
Encamped where it issues from the hills; grass not very good ..• __ •.. ____ .....
September 20.-To camp Skilkantin. Pass over divide between Yakima and
Columbia, crossing the Nahnum at camp; the ascent generally gradual, but very
long; cross two spring branches; trail stony in places; summit of divide flat; timber small and dense near the summit, open and large below; descent towards t~e
Columbia very steep ; during the latter part of the march good bunch-grass on the
mountain side, but no ·timber. Camp in a deep and narrow valley; good water
and bunch-grass ; wood scarce .. _.... __ . _...... _...... _..... _........... .
September 21.-To camp on Pisquouse. Crossed Skilkantin creek half a mile
below camp; follow the rapidly-descending valley, and cross a steep spur, and
descend into valley of Columbia; followed valley of Columbia ................ .
Crossed one creek four miles below Pisquouse; trail good; crossed Pisquouse
half a mile above its mouth. Camped on it just above crossing; grass scanty ....
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September 23.-Follow Columbia valley; trail keeps to a level terrace. . . . . . • . •
Crosses a difficult and rocky spur ot hornblende rock and granite. Beyond it a
small stream; then a level terrace, broken occasionally by less diffit:ult spurs than
the last; cro c · a second pur much like the first, and reach the En-ti-at-kwu. . .
Follow a high, sandy terrace, and encamp in a thin grove of pitch~ pines. Ground
tony; grass abundant a short distance from camp ...... ~............. . . . • • • •
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September 24.-Keep the Columbia valley. The trail passes through the grove
of pines; ground much obstructed by fragments of granite ................... .
Crosses a very dangerous spur; the .trail passes over low rocks; is very narrow
and tortuous; high precipice on the right. Two mules here fell over and were
instantly killed; two others were severely injured ........... - . . . . .. .. .. . . . . . . . .
Pass over a lower terrace, at first stony, then smooth and unbroken. Camp in
a thin grove of pines; grass good. The whole day occupied in making this distance
of two miles ................. - . - ........ - - - - .. - - - - -. - · - - · .. · - - - · . • - - - · · · · · . . ... .
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Stptember 25.-The trail follows the river valley, over level ground; crosses a
dangerous mountain side, impassable in high water. The trail is here very narrow, and passes over a mass of angular stones, at a very steep inclination; enters
the mouth of a ravine, down which runs a small stream ....................... .
Leaves the river valley; ascends the ravine with a steep inclination ; reaches a
high ascending valley at right-angles with the river; follows this valley and enters
that of Lake Chelann, into which it descends by a gradual inclination .... .,.... . . .
Skirts the lake and crosses at its source the stream which issues from it. . . . . . .
Passes over a high, rolling country. and descends a very steep hill into the
Columbia valley. This descent is not rocky. Crosses a small stream. Camp in
a small sandy "pocket;" grass good; wood very scarce . . . . . . . . . . . . . . . . .. . . .
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September 26.-Pass over the level bottom in which we camped. Ascend, in deep
sand, without vegetation, to a very high plateau_ . . . . . . . . . . . • .. .. .. .. . . .. . . . . . . . .
!
Followed this plateau, covered with good bunch-grass; pass ·one broad, deep, .
and rocky ravine; keep the prolongation of the same plateau, and descend by a
steep, sandy slope to the Columbia bottom ....•••..•. .~ . ................. , . . . ..
2!
Follow the Columbia bottom on the Methow river; last mile among rocks.....
8f
Good trail over a low terrace; crossed small spring branch . . . . . . . .. . .. . .. . . . . .
1!
Trail as before. Camped near an isolated point of rocks; grass good; wood
scarce . . . . . . . . . . . • . . . .. . . . . . • • . . . . . . . . . . . . • . ......................... ,. . . . .
2!116

September 27.-To camp on Okinakane river. Trail passes over the high and
rolling valley; crosses one deep and dry ravine; thence touches the Okinakane near
its mouth; follows valley of that river; crosses by a bad ford. Camp a quarter
of a mile above the cross~ng ; grass and w:ood very scarce ..•••..•. _............... .
September 28.-Cross the Okinakane at yesterday's crossing; trail passes over
very high, sandy hills, destitute of timber, and covered with bunch-grass; descends
into valley of a small creek ................................. _............................ ·
Ascend a high and steep hill ....... _.• _.. ____ ..... __ . _ ... ____ .... __ .... __ ... ..
Pass over very high hills, covered with open pine woods ; follow a high and
narrow valley. Camp on a small spring branch in the pine woods; grass plenty,
but coarse and indifferent. . _ ........ _...... _............................ _.. _............... ..
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September 29.-To camp on the Twitsp. Trail continued in same valley; crossed
two small spring branches ; passed over a high spur and descended into the valley
of Methow .. _ ..... : ........ _ .... ___ ...... _..... _.......... _.................... __ •...•
Followed the broad valley of the stream, keeping on a terrace about thirty feet
above the water, and covered with bunch-grass; passed one small creek; crossed
the main stream ................ _. _..• _ ........... _............... . ................... ..
Kept in the main valley, and crossed the Twitsp; trail good .................... .
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Turn d up the valley f the Twit p, which is ery narrow at its mouth; passed
over a long and t p ide- lop , over a high plateau ; descended into the riverbottoll?; cro sed the str am four times, and camped in wide part of the valley,
which i often a mere ra in e .... _•........ _...................... - . - -. . . .
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September 30.-To second camp on the Twitsp; followed the valley, crossing one
small Lw Jk; the trail occa ion ally pa ses along the mountain side, the valley being
narrow; cross the Twitsp a short distance above mouth of Nai-hai-ul-ix-on .. -... .
Left main valley; cro sed a very steep and rocky spur, and entered the difficult
ravine of the Nai-hai-ul-ix-on; the trail here is very rocky, and much obstructed
by bushes and fallen timber; eros ed the stream by a steep descent and ascent...
Here left the animals, it being impossible for them to proceed farther; proceeded
on foot, until the barometer proved the ravine impracticable for a railway; turned
back on our trail, and encamped one mile above camp of yesterday; good grass
and wood •.....•...............•.••.•••.•......•..•.......•.......•...
October 1.-0n the old trail to the main camp below Forks Methow ••.•••....
October 2.-Followed our former trail to where we entered the valley on the 29th
Septem her ... _...•. ~ ......•...................•••••••.........••.••..•
Kept the river valley, crossing two small rivulets; during this time passed from
high to low terraces; the low ground often boggy .......... _.......•........•
Left the valley, and travelled over a quite high and rolling country, destitute of
timber, but with good bunch-grass; descended into the valley of Methow, and
crossed the stream . _ . _...........•...•...•............... __ .......•.....
Passed over a high spur, and down into the river bottom; crossed in the same
way other spurs, some quite high and steep; camped in a small pocket; good wood
and grass ........ _..... _....••.••.•........................•...... _ .. .
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October 3.-To camp of September 26th and 27th; the trail ]eads over a mountain spur, and crosses the river .....•...... _...•.........•. ___ ....• _•...••.
Pass under a high hill, and over a steep hill-side, and cross a bold stream. ___ ..
Leaves the valley, and passes over a very high and rolling country, destitute of
timber, until it re-enters the l\'Iethow valley ..... _.. _.•....•.... _. ___ ....••..
Keeps the valley, passing over some rough spurs, and reaches Columbia ..... .
Follows our old trail to camp of September 26th and 27th .•. _•••..... _...••
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October 4.-To camp on Okinakane river; followed our trail of September 30th
as far as the crossing; then continued a quarter of a mile on the right bank, instead
of coming to the left .. _............................•• _••. _. _. ___ • __ .... _
October 5.-Followed the level Ohinakane valley; crossed the river ••.• _...•.
Left river valley, and followed an ascending lateral valley; came opposite to a
small lake on the right of the traiL ....................... _... _• __ ...• __ .••
Passed another lake one mile long, with rough, high banks on left of trail ....•.
Reached a small spring branch, with good water .•..... _•.• __ .. ___ .. __ . _ . _.
Passed summit of lat ral vall y, and de c nded by a trail, quite steep in places,
to the kinakane valley ; camped in the bottom; grass and wood good ..•. __ ..••
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October 6.- llowed the kinakane valley; crossed the river; crossed a bold
creek c min()' in from the we · t; eros ed an ther fine creek on the same side·
camp
on the river bank· gra go d; wood n t plenty. The trail generall;
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good to-day, though sometimes passing over spurs and high rolling plateaux; grass
g nerally good in the valley ; no large timber ..... - • - - •.... .. .......•........
October 7 .-Ascend a high plateau; follow it for some distance; descend aml
cro s a fi nc creek ......... . .. - - • - - - - - - - - - · · · · · - · · · - · · · · · - - · - · · · · - · - - - - K cp the level, open bottom, and cross the river .••.••....................
Follow the lower terrace ; cross there small creeks, and camp on river bank ;
grass good; wood indifferent; good travelling to-day ....•....................

.. -

5!

,3!
2

10
15!

October 8.-Follow the valley, passing under a high, steep mountain; reach
Indian village at the forks ......•........• ~ •..•.....••••...•.•............
Crossed the east fork ...........•.....••..............................
Follow the right bank, changing from terrace to terrace; trail always good;
camp on river bank, crossing a small stream at camp; grass fair and wood good ..

2

!
12!
15

OctobeT 9.-Pass over a broad, level plateau to a rocky spur •. --.
From the spur, by passing through a marsh, again follow a level terrace; pass
under a high, gravelly hill, and cross the river......•••...•....•........•....
Follow tbe stony bed and recross, passing between high, bluff points of rock ....
Pass over a very rough and high country; camp on the edge of a marshy shore,
among the rocks; grass good and wood abundant. •••••.••..•...•.•..........
r

----- •••••

3t
3!
1!
3
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October 10.-To Great lake and back to camp of yesterday; there being no
valley, the trail passes sometimes through marshes, sometimes over mountains, high
rolling terraces, &c.; never very rocky; open timber on the mountains .....••..•
October 11.-Turned back on trail of 9th to first crossing ofriver ..••.........
In stead of crossing the second time, kept on left bank, passing over rolling country
Left main valley, and followed an elevated lateral valley; re-entered the main
valley; passed some small lakes in the lateral valley, and crossed a creek ...... .
Followed down the main valley; camped on lake shore ; grass good; wood
indifferent; trail very good to-day . - ..• - - - - - . - r

•• -

-

-

••••• -

•• -

-

•

-

•• -

••••••
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October 12.-To camp Kah-loo-sheep; followed the edge of the lake; trail genera11y very good ........•.. _••....... __ ••............... _ .............. .
Crossed a high ridge into the valley of a small stream; ascend this valley to near
camp, then pass over very rolling and terraced country; recross the same stream,
anJ camp upon it; grass and wood good; trail has ascended gradually to a very
high elevation .................... ~ ... _ • • . • . . . . . . • . • . . . . . . . . . . . . . . . . . . • . •
October 13.-Pass over a high, rolling country; patches of larch timber here and
there ; cross a summit and a small stream; descend into the valley of the Siyakan
Ascend a high and steep hill; pass along a high plateau; cross two small
branches; descend into the valley of the Siyakan, and cross it near its mouth.....
Follow the lower terrace of the Nehoia1pitkwu, passing through open woods;
cross that stream , and camp on the left bank; grass and wood good; with the
exception of a few steep hills, the travelling to-day was excellent .• _..... . . . . • • •

3!

5!

7-!
4i

1-!
13

October 14.-Trail generally keeps the valley; occasionally passes over high
spurs and plateaux; woods open ; cross the river four times; cross two small
branches on the right bank and four on the left ; camp on the river bank, with good
grass ; trail good .. _..........•..••..••••••••.••• _••••.•.•••••••.••.••••

49/

l7z
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ctober 16.-Tr< il and ountry like tho"e of ye terday-not quite so good ;
cro cl tbe river twice; camp on a high bank; grass pretty good . --.-.-----.-October 16.-The vall y being very narrow and thickly wooded to·day, the trail
is wor e. It pa~ "es ov r ev ral high and tony purs; follows the bed of the
stream in place ; crosse th ri r :fi ur tim s; camp in a low bottom surrounded
by mountains; gra s poor ; trail bad .... - .... .. . - .. - .. - -- - - -- - - - - -- - · - · - - - - October 17.-Camp oppo it Colville. Trail passes over one high, steep ridge,
then over a high, rolling, and timbered country, to the Columbia; cross the Nchoialpitkwu once; trail better than ye terday; scarcely any grass to be found .• -.-October 18.-Crossed the Columbia with all our animals and baggage in perfect
safety; camped on a level plateau half a mile above the crossing ; good grass and
wood .... _ ... _..........................................•. - - .. - - . - - . October 22.-To camp Schlowskan. Left Columbia valley behind Fort Colville;
ascended the valley of Mill creek; followed that valley; cro.ssecl the main creek
twice, by deep fords; crossed and camped upon a large branch; camp in the open
woods, with fair grass ; trail excellent ... _....... __ ...............•.•••....
October 23.-To camp Kitsemawhep. Keep to the valley; the trail crosses
wme low spurs, and is in places rather boggy; on the whole, it is good. Crossed
one very bad branch about a mile before reaching camp; repaired an old bridge
for the pack-animals; camped on the main stream, which is narrow and swimming;
crossed the packs in a canoe; " swam" the animals .............• _.. _. _..... .
October 24.-To camp Loichin. Heavy snow-storm during the last night and
this day; kept the open, boggy valley for one and a half mile, then entered the open
pine woods, and passed over roll;ng country; camped on the edge of a small open
vaUey; animals suffered for want of grass, it being covered with snow; no water;
used mel ted snow .................•........... _..... _•. = ••••••••• _____ ~
October 26.-To Chunakane Mission. Passed through a rolling country, covered
with open pines, for nine miles; then entered the open and level valley of the Chunakane, and followed it down to the Old :Mission; trail excellent. Animals here
picked a little grass. Crossed several small streams to-day . ___ .• ___ ...••... _.
October 26.- To camp Helse-de-lite. Passed through rolling country, covered
with open pine woods ; crossed the Spokane river by a good but winding ford .. _.
Ascended from the valley by a ravine, and came out upon the Spokane plain;
first two miles through open pine-the rest over an open, rolling country; passed
one small lake, on left of trail; camp in a deep and narrow valley, with good
grass on the plateau .. __ ... ___ . .••...•• _• _.. _. ___ . ____ ••. _••••.. _.. ___ ..

151

171

11!

1

132-

•
14!

6
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October 30.-To Sul-ilt-kwu. Ascended from the valley of our camp to the
plateau. Pass over a hjgh rolling country, with occasional ravines and narrow
strips of pine timber. Cross a very deep and boggy stream ...• _.. ___ •..... _..
Travel over perfectly open and slightly rolling .country; pass over a rocky ridge
near camp; camp on a small running stream, with good grass and poor wood....

62228

1\iovember 1.-To camp Sm-sic-hon-iltn. Passing over an undulating country,
covered with good gra:s, and broken by long, swelling ridges. In places the
ground is cov red with lava ; and many small, circular ponds occur. Pass by a
long lake .. __ ........ __ .• __ .• _ . _.. __ •. _____ . __ . __ .•• _.. _.. ___ .. __ . __ . .

2i

Co~~t~y a efi re, without the pond ; camp on a small stream; good grass in
fir
od; trail very excellent. ..•. _...•.•.• _• __ . _. . . . . . . •
the VlClmty; g

6!
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November 2.- To camp t-kahp. Travelled over smooth country, between long,
high, and ~moo th hills; passed by a small lake; crossed a small running stream,
and a short tretch of roc·ky, broken country-----------.---.----- .. --.......
Again over gently undulating country, and into a ·broad valley, in which are
several small lakes .......... - -·· - - - - - - - - - - · ~- - - • - · - - - - - - ·- - -- -- - - - ..... 0ver a very broken country, winding around among projecting masses of basalt,
to a long lake to right of trail . - ............ --- .. - •. -- . -- ..... ---...... . . .
Trail passes near margin of the lake; crosses the stream issuing from it; follows
the rocky canon in which the stream runs, and over a broken country to the stream
on which we encamped. Water and grass good ; wood abundant for camping
purposes .•..••.•...••.... - - - - - . - - - •. - .. - - - . - . - - - - - - - -- - - -- - - - - - · - - . - - -

4232-

1!

9!
19!

November 3.-To camp Che-ra-kwa. Trail passes over a very barren and
broken country; much outcropping lava and fragments of lava. Passes by one
small pond ................................................... -. - ... -....
Over a gently undulating country, broken by wmtly swelling ridges, and covered with bunch-grass and sage bushes; no timber whatever; descend into the
deep valley of the Cherakwa. . . . . . . . . . . . . . • . . . . . . . . • . • . • • • . . . . . . . . . . . . . . .
Passes down this valley, which is bounded by very steep walls of basalt. The
trail occasionally passes over rocky points. Crossed the stream, and camped in a
small pocket, with good grass on the hills. Dead bushes the only fuel . . . . • . . . . .

6

6! ·
5

17!
November 4.-To camp on Lewis's fork, or Snake river. A short distance below
camp left the valley of Cherakwa; crossed a high, rocky spur, and re-entered the
valley. Soon left it and followed a high plateau, oc~casionally crossing rocky spurs;
crossed Cherakwa; in the Pel use valley; crossed Pel use.. • . . . • . . . . . • • • .. . . . . •
Left valley of Peluse, here wide and barren, and destitute of timber. Passed
over a very high and broken country, mostly covered with lava. Grass .occasionally on the hill-sides. Descended into valley of Peluse by a very steep and long
descent ••••.•. ~ •...••...•.•...•..... ·. . . . . • • • . . • . . • • . . . . . . . . . . . . . . . . . •
Followed valley of Pel use; crossed that stream, which is fringed with small timber, and has but little grass. Arrived at the Snake river a short distance below
the mouth of Pel use. The animals swam over; the packs, &c., carried over in
canoes; everything crossed in safety. Camped on the barren bank of the river.
Good bunch-grass on the hills; used drift-wood for fuel; no other to be had......
November 5.-To camp on the Touchet. Ascended the high plateau bordering
Snake river ; pass over a country made up of a mass of rounded hills; finally
arrived in a broad, smooth valley, without water; thence into the fine valley of the
Touchet. Camped upon the stream; trail capital; excellent grass, soil, and wood;
no water from camp to camp ...........•........... __ .•..•..••••••... _.•
November 6.-To camp at Whitman's Mission. Crossed the Touchet near camp;
passeJ over a country similar to that of yesterday; came into the valley of the
"Dry Fork" ofWallah-Wallah; soil and grass excellent in the valley; no running
water ...........•.........•.. _..................•......... - .•.. - - . - • Followed this valley .•.•..............••...•..... - .. - .• --- ••. - .. - .. ...•
Left the valley, and passed over country similar to that between Touchet and
~ry fork; cross one small spring branch; reach the valley of W allah- W allah
r1 ver •••••••••.••••••.•• ~ ..••••••••••••••.•.•••.••...••••••••••••....•

5

9

2!
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ro obliCJu 1, th valle of the \Vt. llah-\Vall:::th, crossjng three small creeks;
amp n ar \rhitman's ld Ii sion; gra "rrood ................. ------------

1

19!
l\~o1:ember 7.-Follow valley of Wallah-\Vall h on right bank, crossing the branch
on which we encamped a few hundred yards after starting. Trail good, and generally level to cro"sing of Too-"he ....•. _ ....•. ~ ...... - ... ---- ... ----------Trail now pas e over sand-hills; often leaves the valley for a time, and is generaily heavy; little or no grass in the valley; cross the W allah-W allah twice ;
camped two miles from Fort W allah-W allah; grass very poor; wood scarce. - -.

November 8.-Followed vailey of \VaUah-Wailah to the fort; trail in deep sand;
no grass or timber; cross the stream twice .............................•. - . •
On leaving the fort crossed the Wallah-Wallah; - pass~d over a high and rocky
spur; followed a canon, and by a ~t~ep, roc~y ascent, . gained the valley of the
Columbia. Fqllowed a level sa~dy terrace, with _b1:1t _~ re~ oc_ca~ional bushes.
Camped on the river bank, with but little wood and grass; plenty of sage...... •

2

10
12

November 9.-Followed the sandy river-bottom. Trail sometimes passes over
at the base of rocky spurs, which run out to the river .••.••............... ·...
Leave the river-bottom and ascend a high, sandy and barren plil:te!lu~ Trl}vel
over this behind the ridge bordering the river ......................... - •. -...
Descend into the river-bottom, which is here very sandy, and destitute of grass.
Cross the Umatilla at its mouth; crossing good..............................
Continue on the river-bottom and camp. The animals here managed to pick up
a few blades of grass. No timber; a single piece of drift-wood had to serve for fuel
for the whole party. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •

6
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November 10.-Trail follows the river-bottom, and generally keeping close to the
bank; on one occasion, leaving it for about six miles to cut off a bend. There is no
grass in this day's march. The whole country is a desert of loose sand, with a
few sage bushes. A high wind, blowing in our faces, caused great suffering to the
f'ommand from the clouds of sand. Camped near river bank, in a cluster of low
bushes. Little or no fuel of any kind. Sage and cuckle burrs were the principal
food of the animals .•.....•..... _.••••••..... _.. ____ . _. _• _..... _. __ . __ ..•
Novembe'r 11.-Country like that of yesterday, and sand equally disagreeable.
Crossed Willow creek (Hokespan) ....•........... ___ ...... __ ..•. _. __ .. _• _
Ascended from its valley by a steep slope; passed over a high pl~teau, ~tnd soon
descended again into the river-bottom, which was like that of yesterday. Camp
in the sand-hills; a little very poor grass on a low flat; a few small w~o~tleberrie.s.

14!
11

4

15
November 12.-TraveHed among sand-hills .....••... _..... __ ._ ... _... ___ .•
Passed along the base of high basaltic cliffs; trail sometimes rocky, at others
sandy; then ascended a high, narrow plat au, on which is bunch-grass. Descended
i.nto a small ravine, and camped on the river bank. Grass on the hills. A little
rift-\Y o supplie us with fueL ... _...... , .. _. _... __ . _.•... _____ . _. . . . . .

hill

6

3-i

·o ·ember 13.- ros ed a steep, rocky point, and then followed among the sandcca i nally p --ing over r at the base of ba"altic spurs and cliffs. . . . . . . . .
v r"b!d r ·kyspur, nd then verthe ~tony beach................

8
1

m ng an -bill

1

ain..... •.• • . . . • . . . . . • • . • • . . • . • • • • • . • • • • . • • • • . . • • • •
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Rose to a high, narrow plateau, with bunch-grass; descended into the narrow
aml deep ravine of the Mahah, (John Day's river,) and crossed; bad descent into
the river .......•••.•.••.... - . - .•. - - - • - - -- • - - · - - - • · • - - • - - · • - - - -- · - - - · - ·
Crossed very high sand-hills, and re-entered Columbia bottom, which is of the
usual sandy nature. Camped in a thicket of willows. Grass on the hill-sides;
willows for fuel •••••..... - - - .•. · •. ·- • - - •. - • · · - - - · . - .• ~ • - -. - - .•• - •.• ~ - .•
15
November 14.-Trail passes over sandy bottom; then crosses a very bad, rocky

point, some three-quarters of a mile in length. The trail is here narrow and somewhat dangerous in p1aces .... - ..•.. - . - - - . . . ......... - . - ... - - . - . - • . . . . . . . .
Descended into river-bottom, which we kept as far as the Des Chutes, passing
over two rocky points not quite so bad as the first. Struck the emigrant road
about three miles before reaching the Des Chutes. Crossed the Des Chutes, ferrying the baggage; crossing bad .....•.....•..•...•.••.•..••..... - .... - . . •
Ascended from the Des Chutes valley by a long and steep ascent; followed the
undulating plateau; then by a still steeper ascent gained a very high level; followed
this upper p1ateau, and descended, by a very long and gradual slope, into the
valley of Olney's creek. No timber whatever on these plateaux, but good bunchgrass. Camped on the creek; good water and grass, but no wood. Used the
" bois de vache" for fuel. ................................................ .

12-

6:!

3!
11

November 15.-Followed down the valley and crossed the creek .••••• _.••••••

Left the creek and followed a smooth, ascending ravine; crossed a summit and
reached the vaUey of another branch of Olney's creek; descended valley of the
1nain creek to the Columbia •.••...•. _.•••••••••...•.••.••..•. _....•••..••
Followed Columbia valley to Fort Dalles; trail excellent. Camped near a
small spring, with good bunch-grass on the hills ...••.•••••••••••••..•.. _...•

Total distance travelled northward and back to Fort Dalles .•..•...••••.•..•

2-

5i
3!
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I will here add, that the above itinerary on1y embraces the tract of country passed over by the
main party and detached parties under your immediate command.
I am, sir, very respectfully, your obedient servant,

J. F.

~liNTER,

Assistant Engineer.

Capt. G. B. :McCLELLAN,
Commanding Expedition, o/c.

I.
GENEHAL CLIMATOLOGY.

35. REPORT OF LIEUTENANT S. MOWRY,

A., TO CAPTAIN GEORGE B. Mc'CLELLAN, CORPS OF
ENGINEERS, OF THE METEOROLOGY OF THE CASCADES.
U'. S.

OLYMPIA, wASHINGTON TERRITORY,
February 10, 1854.
SIR: In compliance with your instructions, I have the honor to submit the following report of
the meteorological observations, taken under my directions, for the western division of the North
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Pa ific
ilroad Exploring Expedition; an also, herewith, the ob~ervations tabulated according
to the f( rm est" blish d by the mitb onian In titution.
The meteorological ob~~rvations commenced July 2d, and continued, with an interruption of
a few days only, from July 17th to July 21st, until November, embracing a period of nearly five
months, and the entire country from Fort Vancouver, Washington Territory, to Fort Colville,
"\Vashington Territory, north of the Columbia, and the return through the same distance south of
the Columbia, including the country east and west of the Cascade range, and at one point
approaching within two hundred miles of the Rocky mountains. At only two points were the
observations continued for a sufficient time to form a correct estimate of the climate at the season
of the year in which they were taken-at the camp on the Wenass river, and in the valley of
the Yakima.
·
The thermometer for the month of July indicates a temperature rangingFrom 44° to 66° at sun.rise.
From 65 to 74 at 9 a. m.
From 78 to 94 at 3 p. m.
From 69 to 83 at 9 p. m.
Weather clear and pleasant; general direction of wind northwest; no ram.
For the month of AugustFrom 48° to 64° at sunrise.
From 58 to 76 at 9 a. m.
From 71 to 88 at 3 p.m.
From 52 to 79 at 9 p. m.
Weather generally fair; general direction of wind south and southwest; rain on 7th, 8th, and
9th instant.
For the mon ~h of SeptemberFrom 42° to 58° at sunrise.
From 51 to 73 at 9 a. m.
From 58 to 84 at 3 p. m.
From 50 to 73 at 9 p. m.
Weather unsettled; wind, general direction south and west; rain fell on 1st, 2d, 13th, 15th,
16th, 23d and 24th instant.
For the month of OctoberFrom 10° to 59° at sunrise.
From 47 to 67 ·at 9 a. m.
From 51 to 83 at 3 p. m.
From 41 to 70 at 9 p. m.
Weather cloudy; wind south and southwest; rain fell on the 14th, loth, 16th, 17th, and 30th
instant; snow fell on the night of the 23d and morning of 24th.
It will be observed, from the statement and from the tables, that the disproportion between the
temperature at sunrise and mid-day is very great-a peculiarity of the climate noted in Greenhow's History of the Northwest Coast, and I believe by other authorities. The rise in the thermometer from sunrise to 11 o'clock was in many instances noted to be as high as 15°, and
dur1ng the hottest days experienced late in August, at sunrise the thermometer stood as low as 40°.
1 have no recollection of a single day on which a fire was uncomfortable during the time just
preceding and succeeding sunrise.
The heat was not generally oppressive, except in the sun, throughout the march. Rain fell on
the ccasi ns noted above .
.t heq o ~, n the summit of Lhe Cascade range, August 9th, there was a severe storm,
1' '"'tlOfY but a fc ;v o ent , ho~ ever,. f mingled bajl and rain, accompanied by a strong gale
fr m the s uthw ~t .
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During this day the thermometer indicated a temperature below the freezing-point, and ice
formed to the thickness of half an inch. At the same time and place strawberries were growing
in great luxuriance and abundance-an anomaly agreeable in itself, and worthy of mention.
The Indians, who resort to this place annually for berries, informed me that the weather was
usually as we found it there; and they were well provided with blankets for protection against
the cold. From the same source I gathered the information that the snow falls here as early as
November, and during the winter covered the trees.
On leaving the low prairie lands back of Vancouver, and gradually penetrating the range of
mountains, the atmosphere, clear below, became smoky. This appearance continued throughout
the country in the vicinity of ·the mountains. It is believed to be caused chiefly by the immense
fires which, from time to time, are kindled in the forests by the Indians, and which lay waste
large sections of country. For scores of miles we marched through a country entirely devastated
by this element.
The change of temperature from a high point to a low one as we ascended the mountains, its
remaining at nearly a fixed point while traversing the summit, and the gradual increase as we
descended into the valleys, will be noticed by referring to the tables.
The expedition remained in camp in the valley of the Wenass river two weeks. At this point
the thermometer ranges higher than at any other. The highest temperature indicated was on the
24th of August, at 3 p. m., 100° in the shade; but during the last week in August the average
temperature at meridian was above 90°-at sunrise it reached 50°. The valley of the Wenass is almost one thousand feet above the sea-level. An extract from my meteorological journal
for one day describes the appearance of the cloudy and the general character of the weather
throughout the month.
August 26.-Sun rose clear and brilliant; no dew; air hot and dry at 8 a. m.; n.o breeze until
9 a. m. From 9 a. m. light cirrus and cirro-stratus clouds visible, rising in southern and western
horizon, gradually becoming cumulus p. m. Sky one-third cloudy at~. p.m. The last three days
would have been suffocating by heat had it not been for a gentle breeze, and clouds at intervals
obscuring the sun. The thermometer near a cool running stream, and in the shade, ranges from
90° to 100°. Strong breeze from northwest at 9 p. m. Comet visible from 6~ to 7.38 p. m.;
brilliant near the horizon, and emitting luminoqs particles from the nucleus, or from the tail near
the nucleus. That there should be no possibility of mistake about this last phenomenon, I called
others to observe it, and for several minutes luminous particles were distinctly seen thrown out,
like sparks from heated iron under the hammer, taking no regular course, and expiring a short
distance from the nucleus or tail.
From the camp on the Wenass river the expedition moved to the valley of the Yakima, about
twenty miles to the north and east, where we remained in camp about three weeks. The temperature here was much lower than at W enass. From the 1st to the 19th of September, the thermometer at noon seldom indicated a higher temperature than 70° to 80°. Some rain fell early in
the month; the weather was threatening, and the barometer unsettled in its indications for several
days preceding and succeeding the lOth. I am informed by the Indians, and also by the reverend futher of the Yakima mission, that the snow in the winter falls in these valleys to a depth of
from six to ten feet, rendering them wholly uninhabitable, except near the mouth of the Yakima
and the approaches to the Columbia river.
The expedition reached Fort Okinakane September 27th, and here again for a few days the
heat was intense. The temperature of the water of the Columbia was above 52°, and of the
Okinakane much higher.
Proceeding up the :Methow river, and attaining a latitude above 48°, and a point elevated some
two thousand feet above the sea, we again, only three days after leaving Okinakane, found a temperature below freezing at sunrise, and scarcely reaching 50° at meridian.
While ascending the Okinakane river, early in October, the temperature, after the first chill of
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m rnin(Y ha 1 pa ~ed, was much the mo t grcea le we exp rienced, although it was late in the
se n, an th latitude n arly 4 °. Thj
ontinued, with slio·ht exc ptions, during ol:lr descent
of the vall y of Colville river, an l during the fir t of our stay at Fort Colville. The mornings,
however, w re, with care ly an exception, cold and raw; ice formed in the buckets, and heavy
frosts were visible.
The lowe t temperature indicated by the thermometer, during the march, was on the 23d of
October-8° half an hour before sunri~e, 10° at sunrise. During the preceding day the thermometer read below 32°. The frost on that day was the heaviest I have ever ~een; it remained distinctly visible until nearly noon. Snow fell on the night of the 23d and morning of the
24th to the depth of six inches, the only snow observed throughout the march. It was succeeded
by a rain and thaw, which removed every vestige of it in a few days. The valley back of Colville is well settled, and the inhabitants assured me that it was unusual to have snow so early.
Severe frost attended us from this time, with few exceptions, until our arrival at the Cascades
of the Columbia. After leaving Wallah-Wallah we had one or two showers of rain, but none of
long continuance until the expedition reached the Cascades. I learned from the Indians, and old
residents of the upper portion of the Territory, that but little rain falls above latitude 46°~
Thunder and lightning, a phenomenon of rare occurrence in this climate, were observed only
two or three times. It is worthy of remark that the Indians assert thunder and lightning to have
been introduced by the whites.
Aurora Borealis was faintly observed on two occasions-on September 1st, and during the night
of the 27th of the same month. I extract from my journal the notes made on the latter date.
September 27, 1853.-Aurora Borealis was observed, commencing about 7 p. m., in the north
horizon. The phenomenon first exhibited was that of rays of light, commonly called "needles,"
shooting up, distances varying from 8° to 15°, alternately brightening and darkening. This
appearance gradually extended towards the east, until it was exhibited throughout the horizon
from north to north by easP. The light gradually diminished in brightness, and when nearly
blended with the general color of the horizon, (purple gray) it took the form of an arch, with a
rise of about 7° and span of 40°. This arch gradually dilated in length and height until it
became almost 90° in length and from 15° to 18° high.
During the earlier part of the time the arch was visible, the horizon enclosed within it was
perfectly dark, and the aurora increased in brilliancy, until it became beautifully distinct and
finely marked.
As the arch gradually assumed its greatest size, the same phenomenon first observed became
again vjsible, and within the arch strong flashes of light, some needle-like in shape, others
broader and less fine, but graJually converging to a point until they reached their greatest altitude;
then falling until they became nearly indistinct, and again reviving in their original brilliancy.
This commenced in the eastern point of the arch, or was just observed there, and extended
itself over the whole enclosed horizon. Out ide of the arch, at its northern extremity, bright
flashes of light were thrown up, resembling in every respect those observed within.
During the continuance of thi arch the "needles" of light did not attain a greater height than
12°. About 11 p. m. the arch had disappeared, and given place to an appearance of similar
nature to the first observed, but on a much grander and more beautilul scale. Narrow streams
of light, exceedingly brilliant, shot up from the horizon to the zenith, distinctly marked and separated from each other by dark shadows intervening.
This light ha a waving, tr mulous motion; the shadows, moving with the light, gave an
appearance f panoramic views pa"'sing from left to right. This last phenomenon was one of
ex uisit
uty. The moving of the bght, its alternate darkening and again becoming brilliant,
an tb fla b ~ h otino- far up into the heavens, gave a phantasmic character to the scenes
ntirel5 inap r ciablc to one not a witness of it.
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Observations were made on shooting stars, meteors, and other phenomena of like nature. The
results are given below, taken from my journal:
·
Au(J'ust 7, 1 53.-0bserved several shooting stars: one passing from the northern sky, about
45o above the horizon, in a westerly direction ; one passing over an arc of 15° in a direction
diagonal to the first. A brilliant meteor, from just below the zenith, passed over about 25° in a
direction north of west; others not distinctly observed.
August 9.-Ten or twelve meteors of large size were observed, leaving distinct and brilliant
trains behind them; most of these meteors originated in the vicinity of the North star. The
course of the largest and most luminous was nearly parallel to the horizon, occasionally one
inclining slightly towards the zenith. Four or five brilliant meteors passed from northern to eastern sky, over arcs varying from 10° to 35°. Four bright stars passed from the southern sky
about 45o to the horizon. Two small stars passed reciprocally from west to north and from north
to west, their traces crossing each other about the middle of each; the arc described being ahout
25° in length, respectively, beginning and ending near the North star. Some three or more shooting
stars were observed passing generally from the northern to the western sky, over arcs ranging
from 10° to 40°. Hours of observation from 9 to 12 p. m.
August 10.-Seven large brilliant meteors observed passing from northern sky, near the North
star, to western sky, nearly parallel to the horizon. Four of nearly same size and appearance
passed from the eastern sky to the horizon. Several small shooting stars, forming a cluster,
passed from northern to eastern sky in a line nearly parallel to the horizon; at the same moment
a meteor passed from the north to the western sky.
August 26, 7 p. m.-A very brilliant and beautiful meteor was observed. · It appeared almost
six inches in diameter, and was first seen in the eastern sky, about 40° below the zenith. It
moved in a northerly.direction, and gradually descended towards the horizon, with a slow regular motion, occupying several seconds in its course, passing over an arc of about 20°, and disappearing about 25° above the horizon. Three distinct colors were displayed in its progressyellow, purple or reddish, and light· blue. The blue tint became perceptible just below the
disappearance of the meteor, and seemed to separate from it, forming a light cloud which slightly
expanded before disappearing.
Between 7 and 8 p. m., several shooting stars were noticed-general direction across the zenith
from west to east, and vice versa. These stars were quite brilliant, but small, and left distinct
trains of luminous matter. At 8.45 ·p. m., a· brilliq.nt meteor passed in a northeast direction,
describing an arc of 20°, beginning about 40° above the horizon and descending; at 9 p. m., one
from zenith, course south about 10°; at 10 p. m., one from zenith, 15° in length to the east; at
12 p. m., one from zenith towards east, arc of 50° described, course perpendicular to the horizon.
This star was very brilliant. Of the star noticed between 7 and 8 p. m. as leaving the zenith, two
of the most marked described arcs of 30° to 35° in length.
September 22.-A brilliant meteor was seen about 9 p. m. in the southern sky. It exploded
with a noise resembling thunder. Not having seen it myself, I am unable to describe it more
minutely.
The general facts with regard to the climate, deduced from these observations, are : first, the
exceeding dryness of the atmosphere, the hygrometer indicating often a difference of 20°, and
seldom less than 10°, between the wet and dry bulb; second, great scarcity of rain during the
late spring, summer, and early autumn months, and, above the latitute of 46°, an almost entire
absence of rain throughout the year; third, a great disproportion between the temperature of the
nights and days, and a tendency to freezing, even in the summer months, during the hours just
preceding dawn.
The climate is, by the united testimony of the inhabitants, a healthy one, but east of the mountains certainly not favorable to agriculture. In this, however, nature, which does not present
50/
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in ongruitie , h a lapt d climate t country. Where th re is no soil for the labor of the agriculturi t, the n c ity for a favorable limat i not apparent.
A the ob rvations of thi p rtion of the xpedition, together with the others, are to be placed
in the hands of a competent p r on, and a general r port on the meteorology of the Territory
prepared for them, I hav confin d myself to the above statement of facts.
The instruments used by the expedition were two .English barometers, Green's hygrometers
and thermometers. The rain-gauge was broken soon after leaving Fort Vancouver, and from that
time no measurement of rain was taken. The expedition is indebted to John B. Preston, Esq.,
late surveyor general of Oregon Territory, for two French barometers. They were, however, of
little value, soon broken, and the observations made with them do not appear in the tables. The
last English barometer was broken near Fort Okinakane, and in place of it an aneroid was used.
From my experience with the latter, I have small faith in it as a field instrument. Its observations have been tabulated to October 26th, in order to connect with those of the main expedition
from the east. From its movements, however, I should be afraid to vouch for their value. In .
the general observations of the expedition I have perfect confidence. :My assistant, J. D. Biles,
is a faithful and accurate observer, and I am indebted to him for much valuable assistance. The
principal observations were taken by him under my directions.. ·
A series of observations were made at Vancouver, by my direction, with the standard barometer, beginning July 19th and ending November. The observer was a man already noticed by
th~ Smithsonian Institution for correct and accurate observation, and I believe the series taken by
him to be reliable.
The thermometer, for the month of July, at Vancouver, indicates a temperature rangingFrom
From
From
From

60°
67
80
71

to
to
to
to

68°
78
90
82

at
at
at
at

sunrise.
9 a. m.
3 p. m.
9 p.m.

Weather, fair and pleasant; general direction of wind, north and northwest; no ram.
For the month of AugustFrom 60° to 60°
From 60 to 70
From 74 to 86
From 54 to 71

at sunrise.
at 8 a. m.
at 3 p. m.
at 9 p.m.

Weather, clear generally; general direction of wind, northwest; rain fell on the 7th, 8th, and
9th instant.
For the month of SeptemberFrom
From
From
From

46°
52
60
52

Weather, cloudy; general direction
and 21st instant.
For the month of OctoberFrom 33°
From 49
From 51
From 42

to
to
to
to

58°
69
79
70

at sunrise.
at 9 a.m.
at 3 p. m.
at 9 p.m.

of wind, west; rain on the 13th, 14th, loth, 17th, 20th,

to 67°
to 66
to 83
to 69

at sunrise.
at 9 a. m.
at 3 p.m.
at 9 p. m.

1 dy · n ral ir ·tion f wind, n rth and northwest; rain fell on 6th, 11th, 13th,
th, 2. th, 27th, 30th, and 31st instant.
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For the month of NovemberFrom 32° to 63° at sunrise.
From 36 to 62 at 9 a.m.
From 39 to 69 at 3 p. m.
From 34 to 66 at 9 p. m.
Weather, cloudy; general direction of wind, south and southeast; rain fell on 13th, 14th, 17th~
18th, 19th, 20th, 21st, 22d, 23d, 24th, 26th, and 26th instant.
These observations present no" striking phenomena; and f?r particulars I beg leave to refer
to the tables, not only in this case, but throughout the expedition. The remarks daily are full
and accurate, and will be a sufficient guide to any one interested in the subject.
In connexion with the tables, I have the honor to submit a list of the camps, with the temperature of the soil at the surface, and also one foot below the surface ; and, in addition, a list of
the streams crossed by the · expedition in its march, with the temperatures of the streams at the
time of crossing.
The expedition is indebted to the Rev. Mr. Atkinson, of Oregon City, for a series of meteorological observation~ from 1849 to 1863; to Dr. Ste~le, of the same place, also for observations; to
Mr. Moore, of Lynn City, for a copy of thermometrical observations, taken early in the history
of Oregon, after the white settlements were made, and origin;;tlly published. in the "Oregon Spectator," the first newspaper in Oregon Territory. These observations ~ill accompany the tables,
and are of great value as affording means of comparisons of the climate during different years.
I take great pleasure in acknowledging the personal courtesy shown me by the above-named
gentlemen, and also by Amory Holbrook, Esq., who rendered me valuable assistance in my
search after old and forgotten observations.
I am, Captain, very respectfully, your obedient servant,
SYLVESTER. lYIOWI~.Y,
Second Lieut. 3d Artillery, in (J_harge of Meteorological Observa_tions.
Capt . .GEoRGE B. l\-IcCLELLAN,
.
Corps of Engineers, Chief of Exploring Expedition, o/c., o/c.

OLYMPIA, WASHINGTON TERRITORY,
February 6, )864.
SIR: I have the honor to submit herewith four profile maps:
1st. A barometric profile of the route pursued by the main party of the western division of
the North Pacific Railroad Exploring Expedition, under your command, from Fort Vancouver to
Fort Colville, Washington Territory.
2d. A barometric profile of the Snoqualme Pass, Cascade range, including the valley of Yakima river from its mouth.
3d. A barometric profile of the Nahchess Pass, Cascade range, including the Yakima valley
to the mouth of the Nahchess river, and the Nahchess valley.
4. A barometric profile of the valley of the Methow river, from its mouth to the junction of
the Twitsp river with the Methow, of the valley of the Twitsp to the junction of the Nahaieelixon river with the Twitsp, and of the Nahaieelixon for a distance of three and a half miles from
its mouth.
The observations from which the profile was calculated were taken with an English barometer,
which was carefully compared with the standard barometers for several days before the expedition left Vancouver. The instrument was a good one, and in good order. The observations
were taken euher by myself or by my assistant, J.D. Biles, in.whose accuracy and fidelity I have
perfect confidence, and I believe them to be reliable.
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The g neral pr file, it will be ob~erve , t rminate~ at Fort Colville. Unfortunately for its c?ntinuance, the barometer (the last and b t of th four) was accidentally broken soon after leavmg
Fort Okinakane. This occurr d on the 7th of ctober, and from that time the observations were
taken with an aneroid. A hort xperience convinced me that the aneroid, however useful for
other purposes, is nearly valueless in establi bing the profile of an extended line of march.
The aneroidal observations, therefore, have been used only to connect the profile of our route
with that of Lieutenant Arnold's party. They occupy only a period of ten days, and that portion
of the route between the Okinakane river and the Columbia at Fort Colville, following in the
Hudson's Bay Company's trail.
The observations for the passes were taken by yourself, with the same barometer as was used
in the observations for the general profile. In calculating the differences of level, I used the tables
calculated. from Laplace's formula, published by the Smithsonian Institution.
The point of reference for the maps of the Snoqualme and Nahchess Passes is the mouth of .
the Yakima river. In the observations to establish this point, I am indebted to Lieutenant R.
Arnold, third artillery. In the :Methow river profile, including the Twitsp and Nahaieelixon, the
point of reference is the mouth of the Methow ; and in the general profile the starting-point of the
expedition is Fort Vancouver.
I should have used the level of the sea as given by Nicollet, thirty inches in this latitude, as· the
point of reference for the general profile, had it not been for the fact that a series of observations
made at Fort Vancouver, with a standard barometer, under my direction, and which extended
through a period of several months, gave a mean slightly over thirty inches. Fort Vancouver is
one hundred and ten miles from the sea, and, being above the level of the Columbia river, is of
course above the sea level.
By consulting the observations made at Vancouver for Wilkes's exploring expedition, I found
they also averaged over thirty inches.
For this reason, and the additional one that no observations have been made by either branch
of the expedition to establish the usual point of reference, I have taken Fort Vancouver for that.
point; it being the lowest and nearest the level of the sea.
I am, Captain, very respectfully, your obedient servant,
SYLVESTER MOWRY,
.
Stcond Lieut. Third Artillery, in Charge of Meteorological Report.
Capt. GEo. B. :McCLELLAN,
Corps of Engineers, Chief of Exploring Expedition, o/c. o/c.

36. REPORT OF THE METEOROLOGY OF THE ROUTE TAKEN BY LIEUTENANT
FROM FORT BENTON TO WALLAH-WALLAH.

C.

GROVER, U.

S.

A.,

[Extracts of data from journal.]

SIR: After returning from the survey of that portion of the Missouri river intrusted to my
charge, I remained at Fort Benton, on the Missouri, until the 2d day of January, 1864. Up to
this date but very little snow had fallen in this section of the country, and what had fallen covered
the ground but a few days at a time. The weather, as a general thing, had been mild and even,
and the stock of the Fur Company, as well as that of the expedition left here, though depending
lely up n the range for su si tence, and without shelter or care, was in fine condition. The
1i uri had for a hort time during the month of December been closed with ice, but on New
ar
ay w entir~ly p n. My instructi ns contemplating the use of dog trains as transporten complet d with the view-dogs purchased, trains prepared,
r parat10n ha
ut the ea~ on had t us far ad anced without a sufficient fall of snow to enable me to
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use them. I therefore, on the 2d day of .T anuary, left Fort Benton with my party of four men
and trains, with an addition of two men with pack-mules; the latter I intended to use until enough
snow should fall to enable me to use my trains.
On the evening of the 2d the snow commenced falling, and it continued stormy for some days,
during which time about six inches of snow fell. On the morning of the 7th the weather had
assumed a more settled appearance, and the snow seemed likely to remain; I therefore sent back
my pack-mules and continued on with my dogs. I had reason soon to repent the step, however;
for, by the morning of the 9th, all our snow had been carried away by the combined influence
of the sun and the southwest wind. I may as well state, in this connexion, that the. southwest
wind is the prevailing wind in the winter season in this section of the country ; and, if it blows
for several days in succession, it invariably brings with it mild weather, and cuts down the snow,
and frequently drives the ice from the river. On the 9th and lOth we worked along slowly over
the bare ground to near the base of the main chain of mountains ; but on the morning of the 11th,
as we were approaching the dividing ridge, we struck ihe region of snow and found a cooler
atmosphere. On the 12th we passed the dividing ridge, upon which the snow lay to the depth of
one foot, and in no place where undisturbed did it exceed this. On the 13th we continued down
the Blackfoot fork; the weather now had become quite severe and stormy, and the general
direction of the wind (northeast) quite the contrary of what it had been east of the divide. As
to the snow, its depth remained about the same from the divide to our debouch into the lower
end of the Hell Gate defile, never exceeding one foot, and drifting but very little.
On the 21st we reached the Bitter Root valley and camped on the Bitter Root river. As we
approached the valley ·there was a sensible diminution of snow, and in the valley itself it did not
exceed five inches in depth, and a portion of the valley was entirely bare. The next day, the
22d, we arrived at the trading-post of Mr. Owen, who, with great kindness, furnished us with
every comfort required. During my stay in this fine valley, preparatory to the continuation of
my journey, I could but notice the fine cattle belonging to Mr. Owen and the Indians, (Flatheads,)
and never have I seen cattle in better condition anywhere, or in any season, than these were,
though entirely unsheltered and uncared for. The .cows and young cattle were mostly as fat as
stall-fed beeves; and calves a week old and younger were running at large on the range. I was
informed by Mr. Owen that he never lost his calves from the inclemency of the weather, though
he never housed his stock or fed them. The mildness of this valley may be regarded as remarkable, considering its latitude. As soon as the Flatheads heard of my arrival from the country of
the Blackfeet, the principal chiefs convened and called on me, anxious to hear the news from
the other side of the mountains. They had been informed by you previously of the promises of
the Blackfeet to desist from war ; but they had been so oppressed and impoverished by them for
many years, that they heard the news with distrust, and their fears had been realized, weeks
before I arrived there, by another descent of the Blackfeet upon them, by which they lost several
horses. They were now anxious to learn if any war parties were out, and what was their destination. I informed them that there were six hundred young men on war parties on the Crows,
but none that I knew of looking towards their country. In fact, the Flatheads generally have a
resting spell during the winter, as in this season war parties cannot take back the horses they
steal; and as that is the great object of their expeditions, they wait till spring.
At this point I found it would be impracticable to continue farther with dogs, as about threefourths of the distance between this and W allah-W allah was entirely destitute of snow. I therefore pn~pared to pursue my journey with pack-mules and Indian ponies. These I procured from
Lieutenant Mullan, who held in charge a large number of animals belonging to the expedition,
which had been unable to proceed on with the main party in the fall, owing to their reduced
condition, but had so far recovered at this time as to be able, in our opinion, to take the trip.
Accordingly, on the 29th I sent back to Fort Benton two of my men who had engaged to come
only this far, with one train and four dogs; the remaining trains and dogs I abandoned, and,
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havincr laid in a n w upply of provi ion , on the 30th left Fort Owen. The weather for the last
£ w day~ had b come much mil r, and th now had all di appeared from the valley, and the
ice had mo tly left the river. We follow d down the Bitter Root river to its junction with Hell
Gate fork, and cro~sed the latter on the ev ning of the 31st. On the 1st of February, in our general course dowu the stream formed by the junction of the Blackfoot and Hell Gate forks, we
passed through the defile of Coriacah, in which a few inches of snow were found. From this
point to Thompson's prairie our course lay mostly through mountain defiles and small prairies.
We arrived at the above-named prairie on the night of the 5th.
From Fort Owen up to this point there had been no snow except on the mountain-tops, and in
the defile before mentioned grass had been very good ; and in the numerous small prairies, among
which Cam ash prairie and Horse plain may be mentioned, herds of Indian horses, w hicb had been
left there by their owners to winter, were grazing, all in fine condition. On Thompson's prairie
the~e was an unusual number of them, for this had been made the depot for the horses of all
travelling west tbis season, under the impression that they would be unable to take them ·farther,
on account of snow and want of grass. The latter obstacle I had par6ally prepared for by taking .
along a few bushels of grain. From the morning of the 7th to the night of tbe 15th, when we
camped near the Pend d'Oreille lake, our general course was down the Flathead -river through a
densely-wooded country, perfectly devoid of grass even in the summer. The snow had gradually
increased in depth from Thompson's prairie for about fifty miles west, when it had reached the
depth of two feet on an average, and remained about this depth to within a few miles of Pend
-d'Oreille lake, when it began to decrease, and in the immediate vicinity of the lake was not over
one foot in depth. The tra veiling for the last seven days had been severe on the animals, though
none of them had given out, notwithstanding their want of feed. As we continued westward
along the lake-shore the snow continued to decrease, and now and then a fine field of grass was
found.
On the 17th a mule and a horse gave out, and I was obliged to leave them, which I did, in good
grass. On the 18th crossed Clark's fork of the Columbia, which was nearly clear of ice; and on
the 19th commenced the passage from the river to the Cceur d'Alene prairie, a distance of about
sixty miles. This distance we intended to make in two days, but our guide was unable to follow
the trail on account of snow, and consequently we did not reach the prairie till the night of the
22d. The travelling was worse these last four days than it ever had been before. The snow for
most of the way was two and a half feet deep, and very hard. The forest was dense, and grass
exceedingly scarce: As we left this forest we left the snow for the last time. The prairie was
covered with fine grass, and the stock on this plain was in nearly as good condition as that in the
Flathead country.
Here I was obliged to procure a relay of horses and leave mine, for they were entirely unable
to continue on to W allah-Wallah. With fresh animals the Spokane prairie is seven travelling
days from W allah-W allah, and as the travelling was good, and the streams mostly were fordable,
we arrived there on the 2d of March. We found no lack of grass at al)y point. On the 3d we
continued on down the Columbia, and arrived at the Dalles early on the 7th. Grass here, at this
season of the year, may be con idered fair, but I should judge it would be very scarce in the
season of emig ration. The principal feature of the weather, since leaving the Flathead village,
has been its dampness and storminess; scarcely a day passed, during the whole time, that was
ntirely pleasant.
The above statement I have endeavored to make as short as possible, and, at the same time,
to contain all that relat s to the subject in question. I have not noticed, in any manner, the
topo ra by r re ·ources f the country, or what I saw of the manners or customs of the
In ian a y have already all those thing before you.
Very respectfully,
C. GROVER.
lS
Y I. I. TEVE s, Governor of Washington Terrztory.
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Temperature.
Date.

Remarks.

~

Jan.

3
4
5
6

7
8

9
10"
11

12
13
14
15
16
17
18
19
20
21
22
30
31
1
2
"3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Feb.

22

23
24
25
26
~7

March

37.

28
1
2

Sunrise.

Noon.

0

0

---·--- ·----·
---- ....... -----12
20
-12
-11

20
30
35
39
16
32
-16
-24
-25
-34
-38
-8
-13
-16
-23
+I
+I

------ 55·-·· ......
28
13
13
36
15
26
33
33
34
30
33
23
28
15
22
23
25
26
15
26
29
24
33
25
33
32
35
31
41
33

-10

·----· 17---- -·-·
33
51
44
36
32
-21
-19
·-15
-1
-1
8

------------·
-8
-2
7
7
42
52
25
34
39
42
42
34
41
45
42
39
35
35
36
28
26
37
32
39
42
37
41
42
38
51
40
42
47
46
45
45

I

Sunset.
0

55.50
6.13
-16.-13
1.-4
20. 19
32.32
46.44
38.40
28.27
32.32
-18.-18
-23.-22
-16.-]9
-18.-18
-21.-20
- 1.- 0.3
-6.-9
-14.-13
-6.-10
9.+6
4
39 +
42
25
26
39
39
30
35
36
37

High SW. wind; heavy clouds.
Wind NE., (sunset;) snowing.
Wind NNW.; at sunrise, snowing; wind W. sunset; clear.
Wind SSW. strong, (sunrise;) same noon; windS. sunset.
Wind SW.
Wind.SW.
WindSW.
WindSW.
Wind SW., (noon and night.)
WindW.
Wind NE.; (noon observations taken on dividing-ridge.)
Wind NE.; stormy all day.
WindNE.
Clear.
Clear.
Wind NE. and snowing at sunset.
Snowing at sunset a little.
A little snow fell at night.
Wind at sunrise NE., and snowing; at sunset, wind SW. ; clear.
Arrived at Fort Owen.
Cloudy.
Wind SW.; rainy.
Wind SW. at sunset; cloudy.
Wind SW.; sunrise, cloudy.
Wind SW.
Wind SW.; at sunset NW., overcast.

~7

35
30
30
30
26
25
28
30
32
28
34
34
38
34
33
35
35
41
45
42

-----· ·----· ----

Cloudy; snowing a little.
Cloudy.
Cloudy.
Cloudy; NW. wind in the morning.
Cloudy; snowed a little in the morning.
Cloudy.
Snowing.
Cloudy.
Some snow fell in the morning.
WindSW.
WindSW.
Arlived at Wallah-Wallah.

REPORT OF MR. TINKHAM OF THE SNOWS OF THE ROCKY MOUNTAlNS IN NOVEMBER, OF THE
BITTER ROOT IN DECEMBER, AND OF THE CASCADES IN JANUARY.
WASHINGTON,

D. C., August 12, 1854.

SIR: As requested in your note of to-day, I give herewith, in brief, facts relating to snow as

they were noticed in my recent exploration.
In October, 1853, I left the valley of 8t. Mary's river; passing to the eastward, and recrossing
the Rocky mountains, was in the prairies at their eastern base from late in October to near the
middle of November; crossed again the Rocky mountains about the middle of November; was
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in the itter R ot range of the Rocky mountains during most of December; and, finally, crossed
th C ade mountains during January.
On the divide of the Rocky mountains at Marias Pass I found no snow when crossing,
October 20th, (save what little snow of the previous winter remained in the narrow valley at the
base of the divide,) but the snow commenced falling that night; and much of the time spent in ·
the prairies, until I again crossed the mountains by the Little Blackfoot Pass, was cold and snowing. The snow accumulated but little, and attained a greatest depth of eight inches. The
thermometer often ranged nearly as low as zero.
On the final crossing of the Rocky mountain summits, by the Little Blackfoot Pass, an inconsiderable depth of snow lay on the ground, perhaps an inch or two; and save occasional snowsqualls occurring during the descent of Little Blackfoot and Hell Gate rivers, I encountered
little until I entered the Bitter Root range of mountains, November 21st. In the St. l\'Iary's
valley, at that time, there was no snow, and the weather was mild.
The passage of the Bitter Root range was made between November 21st and December 18th.
Excepting occasional small valleys, the whole of this mountain district in the southern Nez Perces
trail was covered with snow; having, as I judged, a greate.s t depth of six feet, and an estimated
average depth of near two feet for the whole breadth of the mountain·s.
I reached Wallah-Wallah, on the Columbia, on the 30th day of December. From the Bitter
Root mountains to this place I found no snow; some on the high plains not far from the mountains, where, for a short distance, it was eight inches deep.
In the valley of the Yakima the first snow observed was seen seventy-five miles above the
mouth of the river, and then, on January 13th, it was two or three inches deep. Crossing the
Cascade mountains, January 21st, by the Yakima Pass, for a few miles the snow was six feet
deep, very rapidly decreasing in the western slope; the whole breadth, over twelve inches deep,
was somewhat less than sixty miles in extent.
Of this, about forty-five miles were two feet deep and upwards, about twenty miles were four
feet deep and upwards, and six miles were six feet deep.
I am, sir, very respectfully, your obedient servant,

A. W. TINKHAM.
Governor IsAAC I. STEVENS,
Chief qf North Pacific Railroad Exploration, Washington, D. C.

38. LETTER OF THE HON. H. M. RICE, AND EXTRACTS FROM LETTERS OF HON. H. H. SIBLEY
AND A. CULBERTSON, ESQ., AS TO THE WIN'.rER CLIMATE OF THE REGION EXTENDING FROM
THE MISSISSIPPI RIVER TO THE BASE OF THE MOUNTAINS. (FOR MUCH ADDITIONAL INFORMATION IN REGARD TO SNOWS, SEE THE SEVERAL REPORTS OF LIEUTENANT MULLAN.)
[Letter from Hon. H. M. Rice.]

WASHINGTON, June 3, 1854.
DEAR SIR: Your note of yesterday, asking me to make a memorandum in reference to the
winter climate of l\1innesota, has been received. Navigation of the Mississippi river closes from
the lOth to the 25th of ovember, and opens from the 1st to the lOth of April. That of the Red
river of the orth closes from 1st to 15th ovember, and opens from lOth to 25th April. I have
often traveU d in the winter from St. Paul to Crow Wing, a distance of one hundred and fifty
miles, with a .. inole hor e and sled, withoul a track, and have never found the snow deep enough
t
irnpe
my progres . I have al~o gone from Crow Wing, beyond the headwaters of the
Ii _..i •.i .Pi t th ':at r of the Hud"'on's bay, on foot and without snow-shoes. I spent one
•r \.Vtnl r travelhn through that region, and never found the snow over eighteen inches deep,
ld m ver nine jnch s.
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For several years I had trading-posts extending fi:om Lake Superior to the Red river of the
North, from 46° to 49° north latitude, and never found the snow so deep as to prevent supplies
being transported from one post to another with horses. One winter, north of Crow Wing, say
470 north latitude, I wintered about sixty head of horses and cattle without giving them food
of any kind except such as they could procure themselves under the ~mow. Between the 45th
and 49th degrees north latitude, the snow does not fall so deep as it does between the 40th and
45th degrees; this is easily accounted for, upon the same principle that in the fall they have
frosts much earlier near the 40th than they do near the 45th degree. I say this in reference to
the country watered by the Mississippi river. Owing to its altitude the atmosphere is dry
beyond belief, which accounts for the absence of frosts in the fall, and for the small quantity of
snow that falls in a country so far north. Voyageurs traverse the territory from Lake Superior
to the Missouri the entire winter with horses and sleds, having to make their own roads, and yet
with heavy ·loads are not detained by snow.
Lumbermen, in great numbers, winter in the pine
regions of Minnesota with their teams, and I have never heard of their finding the snow too
deep to prosecute their labors. I have known several winters when the snow at no time was
over six inches deep.
Very truly, yours,
HENRY M. RICE.
[Extraet ft·om letter of Hou. H. H. Sil.1ley.]
:1\tiENDOTAH, M. T ., June 6, 1854.
You desire me to state briefly some facts connected with our winters-" the depth of snow,
the drifting of snow, the temperature, the practicabilily of travelling with animals, the habits and
the mode of subsistence of Indians during the winter, &c." I have time at present to reply in
very short terms to these inquiries.
It is rarely the case that in this part of the 'Territory ( 45° north latitude) the snow reaches a
depth exceeding fourteen or fifteen inches. Indeed, I have known two or three successive winters wben there was not enough snow to make tolerable sleighing, but these were· exceptions to
the general rule. As our country is :fi)r the most part com posed of prairie, it is of course much
exposed to the action of the winds. It is, however, a peculiarity of our climate, that calms prevail during the cold weather of the winter months; consequently the snow does not drift to anything like the extent experienced in New England or northern New York. I have never believed
that railroad communication in this Territory would be seriously impeded by the depth or drift
of snow, unless, perhaps, in the extreme northern portion of it. We have a few days of very
cold weather in each winter, when the mercury falls as low as twenty-eight of thirty degrees
below zero, but such weather never continues for any length of time. Generally speaking our
winters are uniformly dry and clear, without rain or much thawing weather previous to the month
of March. Navigation from St. Paul is usually open until the 15th or 20th of November, and
boats are looked for about the first week in April. The Mississippi may, therefore, be regarded
as closed by ice a little more than four months in the year.
In the month of October, or earlier, as their crops of corn mature sooner or later, the Sioux
Indians abandon their summer dwellings of bark, and betake themselves to their hunting grounds,
living during the winter in their portable conical lodges, made of dressed buffalo-skins. They
transport upon the backs of their women and horses as much corn and wild rice as can conveniently be borne; but the main dependence of the eamp is upon the meat of the buffalo, elk,
deer, and bear, furnished by the hunters. This mode of subsistence is becoming more and more
precarious as the game is destroyed or driven off, so that these Indians must resort to the cultivation of the soil 10 a much greater extent than they do, or perish. The annuities paid even to
the most wealthy of the wes~ern tri>es are utterly insufficient of themselves to support them.

51f
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[Extract from letter of A. Culbertson, Esq.]

ST.

JosEPH,

June 8, 1854.

In . regard to my ob~ervations of the now on the upper Missouri during upwards of twenty
year~, I find, by referring to notes taken of trips during the wint~r season from .St. Louis to Fort
Benton, that the snow~ differ from one year to another. The average depth might be estimated
at twelve inches, say fi·om the first of December until the first of March; frequently, however, the
snow does not exceed six inches. In the vicinity of Fort Benton snows are very moderate, and
scarcely ever lie longer than one month at a time until they disappear. The climate is a good
Jeal similar to that of the Eastern States. The winters from the Yellowstone down are much
more severe, the snow during high winds drifting so that it is impossible for the traveller to march
during these storms; they, however, seldom last over twenty-four hours. I have never seen snow
drift deep ~nough to stop me on my way.
•
'*
•
•
•
•
'*
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REPORT OF MR. GEORGE GIBBS TO CAPTAIN MC'CLELLA.N, ON THE INDIAN TRIBES OF THE
TERRITORY OF WASHINGTON.
OLYMPIA, wASHINGTON TERRITORY,

March 4, 1854.
SIR: Herewith I have the honor to submit my report upon the subject

of the Indian inhabit-

ants of Washington Territory ; and to be,
Very respectfully,
GEORGE GIBBS.
Capt. GEoRGE B. McCLELLAN,
Commanding Western Division N. P. Railroad Exploration.
REPORT.

In considering the general subject of the Indian tribes of this Territory, two natural divisions
present themselves, separated by a marked and definite boundary-the Cascade mountainson either side of which the native inhabitants differ not less than the geographical features o~ the
country.
It will be proper to examine them in turn, taking up the various tribes of each division in
order, and appeuding such observations in regard to their management as the most careful inquiry practicable has suggested.
In this connexion, the word c: nation" will be used of the whole people speaking a common
language, and "tribe " as comprehending the bands organized under one head.
And first of the interior or eastern section.
Those living between the Cascade and Rocky mountains, within the limits of this Territory,
or extending into it, are, first, the W allah-Wallah nation, under which term is embraced a
number of bands living usually on the south side of the Columbia, and on the Snake river to a .
little a..,t of the Pelu..,e; as also the Klikatats and Yakimas, north of the former. The first may
e, £ r th pr . nt purpo e, cla. . ed together as the W allah-W allah tribe. The greater part of
their c
try, it will be e n, lies in the aujoining Territory of Oregon, and it is proposed should
r main und ·r th dir ction f that superintendency. The number of these bands was in 1851
tat
Y r. n on · rt, th n superintendent of Indian affairs, at 1,093; a part of whom, how-
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ever, belonged to the Upper Chinooks. The whole number is since much diminished by the
smallpox. The present population is probably reduced to 600, of whom the majority are in
Oregon Territory. The head chief of the Wallah-Wallahs is Pu-pu-mux-mux, or the Yellow
Serpent-an old man, who generally makes his residence near Fort Wallah-Wallah. His influence with his people is said to be good as far as it goes, but he does not exercise it beyond his
immediate band. This tribe have been notorious as thieves since their first intercourse with the
whites. They, as well ::ts their neighbors, the Nez Perces, own large bands of horses, which
roam at large over the hills south of the Columbia, and their principal wealth consists in them.
There is no wood in their country, and thPy depend upon the drift brought down by the stream
for their fuel. Their very canoes are purchased from the Spokanes. They move about a great
deal, generally camping in winter on the north side of the river. Their fisheries at the Dalles,
and at the falls ten miles above, are the finest on the river. The expedition passed through the
W allah-W allah country on its return route, but no official intercourse took place with the tribe.
They, as well as the Nez Perces and Cayuses, are at present included in the agency of Mr. R. R.
Thompson, of Oregon. At the crossing of Snake river, at the mouth of the Peluse, we met with
an interesting r~lic. The chief of the band, Wattai-wattai-how-lis, in coming to visit Captain
McClellan, exhibited, with great pride, the medal presented to his father, Ke-powh-kan, by
Captains Lewis and Clark. It is of silver, double, and hollow, having on the obverse a mednllion bust, with the legend," Thomas Jefferson, President U. S. A., 1801 ;" and on the reverse
the clasped hands, pipe, and battle-axe, crossed, with the legend, "Peace and Friendship."
The Klikatats and Yakimas will remain to the Washington superintendency. The former inhabit, properly, the valleys lying bet\veen Mounts St. Helens and Adams, but they have spread
over districts belonging to other tribes, and a band of them is now located as far south as the
Umpqua. Their nomauic habits render a census very difficult, though their number ~s not large.
Dr. Dart stated them at 492; since when, there has certainly been a great decrease. The number of the two principal bands, as obtained during the summer, was, at the Chequoss 138, and
at the Kamas plain 84. These must have constituted the chief part, as it was the season of berries when they congregated there. Including all others within the Territory, the total does not
probably exceed 3(10. In this, however, are not reckoned the Tai-tin-a-parn, a band said to live
apart in the country lying on the western side of the mountains, between the heads of the Cathla poot'l and Cowlitz, and which probably did not enter into the former estimate. But little is
known of them, and their numbers are undoubtedly small. The head chief of the Klikatats is
a very old man, named Towe-toks. He evidently possesses but little influence, his people paying much more respect to his wealthier neighbors, Ka-mai-ya-kan, Skloo, and the other chiefs of
the Yakimas.
The Klikatats and Yakimas, in all essential peculiarities of character, are identical, and their
intercourse is constant; but the former, though a mountain tribe, are much more unsettled in
their habits than their brethren.
This fact is probably due, in the first place, to their having been driven from their homes,
many years ago, by the Cayuses, with whom they were at war. They thus became acquainted
with other parts of the country, as well as with the advantage to be derived fi·om trade. It was
not, however, until a bout 183!-J that they crossed the Columbia, when they overran the Willamette valley, attracted by the game with which it abounded, and wbich they destroyed in defiance
of the weak and indolent Callapooyas. They still boast that they taught the latter to ride and
to hunt.
They manifest a peculiar aptitude for trading, and have become to the neighboring tribes what
the Ya?kees were to the once Western States, the travelling retailers of notions; purchasing from
tbe whnes ~eathers, beads, cloth, and other articles prized by Indians, and exchanging them for
horses, wlnch in turn they sell in the settlements. Their country supplies them with an abundance of food. The lower prairies afford kamas, and the mountains a great variety of berries
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in profusi n. The bu~ine of gathering the~e of course falls on the women, wh~ go out. in
mn;l parti , att nd d by a boy or old man a camp-keeper, collect and dry the bernes, or brwg
into the general camp what is wanted for present foo<l. Such of them as bear keeping they st~re
for winter use, and al o for trade, exchanging them for fi3h, smoked clams, and the roots wh1ch
their own territory does not furnish.
Of game, there is but little left. The d er and elk are almost exterminated throughout the
country. the deep snows of winter driving them to the valleys, where the Indians, with their usual
improvidence, have slaughtered them without mercy. The mountain goat, and the big-horn, or
sheep, are both said to have formerly existed here, but, since the introduction of fire-arms, have
retired far into the recesses of the Cascaues. The black bear alone is still found; t:hough but
rarely. The salmon furnishes to these, as to most other tribes of the Pacific, their greatest staple of :fiJod. Their neighborhood to th~ fisheries of the Cascades and the Dalles provides them
for the summer; while, after tbe subsidence of the Columbia, later schools ascend the small rivers, and in the autumn an inferior kind forces its way into the brooks, and even the shallow pools
which form in the prairies.
Very few attempt any cultivation of the soil, though their lower prairies wpuld admit of it.
We were informed, however, tbat the next season many of them intended to build houses there
and plant potatoes. Their usual residence during the summer is around Chequoss, one of the
most elevated points on our trail from Fort Vancouver across the Cascades, where we met them
at the beginning of August. They were, at this time, feasting on strawberries and the mountain
whortleberry, which covere<l the hills around, though during the night the ice formed on the ponds
to the thickness of half an inch. Towards the end of the month they descend to the Y ahkohtl,
Chalacha, and Tahk prairies, where they are met by the Yakimas, who assemble with them,
for the purpose of gathering a later species of berry aud of racing horses. The racing season is
the grand annual occasion of these tribes. A horse of proved reputation is a source of wealth
or of ruin to his owner. On his speed he stakes his whole stud, his household goods, clothes,
and finally his wives; and a single heat doubles his fortun~, or sends him forth an impoverished
adventurer. The interest, however, is ncJt confined to the individual directly concerned; the
tribe share it with him, and a common pile of goods, of motley descrip6on, apportioned according to their ideas of value, is put up by either party, to be divided among the backers of the
winner. The Klikatats themselves are not as rich in horses as those liviug on the plains, their
country generally affording but little pasturage, and the deep snows compelling them to winter
their stock at a distance from their usual abodes. The horse is to them wnat the canoe is to the
Indians of the river and coast. They ride with skill, reckless of all obstacles, and with little mercy
to their beasts, the right hand swinging the whip at every bound. Some of the horses are of fine
form and action; but they are gene.rally injured by too early use, and sore backs are universal.
Indiscriminate breeding has greatly deteriorated what must have been originally a good stock,
and the prevalence of white and gray in their colors is a great objection. Wall-eyes, white noses
and hoofs, are more than common among them. They are almost always either vicious or lazy,
and usually combine both qualities. In their capacity for a continued endurance, they are overrated. A good American horc::e is as much superior to them in this, as in speed; but they are
hardy, and capable of shifting with but little food. Nothing is known of their first introduction.
They were abundant when th country was discovered. It is probable that the Shoshonees or
Rnakes, a branch of the Caman hes, fir t introduced them from the South, and that the breed
has ince be n crossed by others from Canada. The best are those belonging to the Cayuses and
•
Th d mand for horses, consequent upon the settlement of the country, has renpo::~
ing tb m r ally wealthy.
i- {r m -l t 1 0, but they have som which th y will not di pose of at much
£.; ~of th
hief: have reat numbers, and one, it is said, has offered 400-a
h · no m nn · on mp ibl clowry-t any re pecta le white man who will marry his daughter.
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The Indians ride with a hair-rope knotted around the under jaw for a bridle. The men use a
stuffed pad, with wooden stirrups. The women sit astride, in a saddle made with a v.ery high
pommel and cantle, nnd in travelling carry their infants either dangling hy the cradle-strap to
the former, or slung in a blanket over their shoulders; while children of a little larger growth sit
perched upon the pack-animals, and hold on as best they may.
The horses are trained to stand for hours with merely a lariat thrown loosely around their
necks, the end trailing upon the ground. \Vith the whites they are at first as shy as are American horses or mules with the Indians; but they suffer handling from the squaws and children
with perfect contentment, and hang around the huts like dogs. When camping near them we
often found the horses an intolerable nuisance, from their incessant whinnying during the night.
Whenever the musquitoes were abund~nt they posteJ themselves in the smoke of the fires. It
is the business of the squaw~ in travelling to pack the animals, the men contenting themselves
with catching them up; and they pile on the most heterogeneous assortment of luggage with a
skill that would immortalize a professional packer. In breaking horses the Indians usually blind
them before mounting, often tying down their ears in addition. A strap or cord is then passed
around the body of the animal, loose enough to ad~it the knees of the rider. Much time is spent
in soothing and quieting the beast, as the Indian has plenty ~f it upon his hands. When everything is ready he vaults to his back, always from the off-side, slips his knees under the girth
anJ tightens it, withdraws the muffle, and sits prepared for a series of stift:.legged plunges, ending in a charge. If the horse throws himselt~for throw his rider he cannot-the quick straightening of the leg releases the knee, and he is prepared for the emergency.
In describing the household goods of the Indian, his dogs are not to be forgotten. They vary
considerably in form with different tribes, but always preserve the same general character.
Quarrelsome and cowardly, inveterate thieves, suspicious and inquisitive, they are constantly
engaged in fights among themselves, or in prowling around the lodges for food. The approach of
a stranger is heralded by short, sharp yelps, succeeded by a gene~al scamper. They all bear the
same mysterious resemblance to the cayote___:.the sharp muzzle, erect ears, and stiffly curling
tail. Notwithstanding their worthlessness, they seem to have a strong attachment to their owners,
and an Indian camp would be a novelty without its pack of curs. Very few characteristic features
remain among these people. Their long intercourse with the Hudson's Bay Company, and oflate
years with the Americans, has obliterated what peculiarities they may have had; nor is there any
essential difference in their habits or manners from those of the Indians adjoining them. They use,
for the most part, the arms and utensils of the whites, and the gun has superseded the bow. The
pails and baskets, constructed from the bark of the cedars, saddles and fishing apparatus, are
their principal articles of domestic manufacture; and even of such things it is almost as common
to find the imported substitutes.
In regard to moral character they are much superior to the river Indians; not that perfect
virtue is by any means to be expected, but they are more strict in respect to their women, particularly the married ones, and they are far less thievish.
Their mode of disposing of their dead, like that of their kindred tribes, is in the ground, but
without any attempt at coffins, the body being merely wrapped in its clothing. Just before our
arrival at Chequoss a man had died of the smallpox, and those who had buried hjm were purifyjng themselves. During the three days occupied in this, they absented themselves from camp,
alternately using the sweat-house and plunging into cold water.
The house, which was a small oven-shaped affair, was heated with stones. The mourning
is performed by the women, who live apart for a few days, and afterwards bathe and purify themselves. They have the common objection to mentioning the names of the dead, as well as their
own. The practice of medicine, as elsewhere, consists in incantations, and is attended with the
usual hazards; tbe life of the practitioner answering for the want of success, or a refu..:;al to
attend when properly feed. Besides thes~ mummeries, however, they use certain plants as
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m, Jicin ~, among which are both emetics and cathartics. The patriarchal institutions of slavery
and p lygamy are y t r tained among them; the number of wives being limited only by the
wealth of the hu band, for with th m it is the woman who is sold.
A curious custom exi t , exhibiting their savage ideas of equity as opposed to the common-law
maxim of "caveat emptor." If a wife dies within a short period after marriage, the bereaved
husband may reclaim the con~ideration from the father; so also with slaves and hor~e~. .No
systematic attempt has, it is believed, been made to convert the Klikatats to Chns.tian.Ity,
although many individuals have come in contact with missionaries of some denommatwn.
Several of those at Chequoss have had instruction from..~ the Rev. Jason Lee and others, formerly
at the Dalles.
.
The old chief Tow-e-toks preserved a paper on which some one made a sort of calendar or record
of the days of the week. He expressed great anxiety lest, as it was nearly worn out, he should
be unable to distinguish the Sundays, and requested me to prepare him a new ()ne. He added
that he was in great fear of death, and constantly "talked to the Chief above." As will readily
be imagined, the remarkable features of this mountain scenery, and the neighborhood of the great
snow peaks-Mount St. Helens and Mount Adams-give a color to the legends of the Klikatats.
They, in common with the other Oregon tribes, seem to have had no distinct religious ideas
previous to those introduced by the whites, nor any conception of a Supreme Being. Their
mythology consists of vague and incoherent tales, in most of which~ Ta-la-pus, or the pratne
wolf, figures as a supernatural power. Besides him there are other agents, among whom a race
denominated the "Elip Tilicum," from two jargon words signifying "first people," or "people
before," figure prominently. Though trifling in themselves, yet, as specimens of what may be
considered 1he unwritten literature of the Indians, they may not be uninteresting-the more
especially as the belief in the existence of those giants seems to be of universal currency throughout Oregon. The following are among them:
In descending the valley from Chequoss, there occurs beneath a field of lava a vaulted
passage, some miles in length, through which a stream flows in the rainy season, and the roof
of which has fallen in here and there. Concerning this they relate that a very long time ago,
before there were any Indians, there lived in this country a ~an and wife of gigantic statur:e.
The man became tired of his partner, and took to himself a mouse, which thereupon became a
woman. When the first wife knew of this, she was very naturally enraged, and threatened to
kill them. This coming to the man's knowledge, he hid himself and his mouse-wife in a plaee
higher up the mountain, where there is a small lake having no visible outlet. The first woman
finding that they had escaped her, and suspecting that they were hidden underground, commenced digging, and tore up this passage. At last she came beneath where they stood, and
looking up through a bole, saw them laughing at her. With great difficulty, and after sliding
back two or three times, she succeeded in reaching them; when the man, now much alarmed,
begged her not to kill him, but to allow him to return to their home and live with her as of old.
She finally consented to kill only the mouse-wife, which she did, and it is her blood that has
colored the stones at the lake. After a time the man a ked her why she had wished to kill the other
woman.
he answered, because they had brought her to shame, and that she had a mind to kill
him too; which she finally did, and since when she has lived alone in the mountains.
Another story about the same place is to the effect that it was made by a former people called
the iam, a name corresponding with the jargon word for grizzly bear. The mouse story
appears to be interwoven with the Klikatat mythology, for besides the name of this place,
H o 1-hool- e, (from hool-hool, a mou , e,) one of the names of their country is Hool-hool-pam,
r tb mou. e-land. Tbi i given to it by the Yakimas. Both versions, as well as many others
f th j r t·tl ;:, r ·[i ·r
th ir Indian Pre-a amite , the l lip Tilicum; to whom, and to the Ta-lap
d r ar attribut d a amonrr Chri tians to atan.
' a-la-pu , thi s story is r l· t ( d by the Kl ikat<.tti in connexion with a favorite
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valley-the Tahk prairie. This was formfrly the bed of a lake, the remains of which now
appear in a mar ~ hy pond of some extent. The wolf, when the prairie was made, promised that
it should he rich in their favorite roots, the kamas and the wapp-a-too; and likewise that the
salmon should come there in abundance. But the Indians, forgetful of their obligation to him,
showed no gratitude, and when they came there, spent their time in horse-racing and gambling,
instead of fishing and the business of life; wherefore the wolf took away the salmon, and placed
two stones upon the prairie, beyond which they should not pass.
Alas, for the perverseness of man! notwithstanding the punishment, the Klikatats and their
friend::; run horses and gamble there to this day.
There is also, in contrast with the gigantic race above mentioned, a story of one of diminutiYe
size, but a span high, who lived near the foot of the St. Helens, and whose footprints the Indians
have seen where they held their nocturnal dances. Since the eruption of 1842, it may be mentioned, they have not ventured to ascend Mount St. Helens. They have also tales connected
with certain of the constellations, many of which are named. The Great Bear, for instance, is
called "spilyeh," or the wolf: The Yakimas occupy the country drained by the river of that
name. They are divided into two principal bands, each made up of a number of villages, and
very closely connected; the one owning the country on the Nahchess and lower Yakima, the
other upon the W enass and main branch above the forks. Over the first there are three chiefsKam-ai-va-kan and his brothers Skloo and Sha-wa-wai. Over the latter, Te-eh-yas and Owhai. Of all these, Kam-ai-ya-kan possesses the greatest influence, none of the others undertaking
any matter of importance without consulting him. Skloo is accused of being tyrannical and
overbearing with his weaker neighbors, and Sha-wa-wai of being indolent a11d wanting in force.
Kam-ai-ya-kan is, in turn, much Ullder the influence of the missionaries, with whom he lives
altogether. The others are both intelligent, and bear very good characters. All of them appear
to be well disposed and friendly towards the whites, whose superiority they have sel'lse enough to
understand.
1\tlost of what has been said of the Klikatats is applicable also to the Yakimas, though, from
the nature of their country, some difference in their modes of life is of course observable. Their
name, it may. be mentioned, is not an appellation of their own. It is said. to be the word signifying
a black bear in the Walla.h-Wallah dialect. \Vest of the mountains, both at Vancouver and at
Puget sound, they also are generally called Klikatats. Like the last, they live in rude huts
covered with mats, the distance of their winter habitations from timber rendering the construction
of houses inconvenient; a reason, however, which does not exist with the others. They raise
potatoes, a few melons and squashes, together with a little barley and Indian corn. The latter
is of the eight-rowed variety, and what we saw of it very small and stunted, the ears being not
over five inches long. The potatoes were generally very fine, and of several varieties; of which
we noticed the lady-finger, mercer, and blue-nose. Their gardens were,, for the ~ost part,
situated in the little valleys running up towards the mountains, and near enough to the streams
to receive moisture during the early summer. They were rutlely fenced around to exclude
animals. This invaluable ad9ition to their means of subsistence, it should be said, they, in
common with many other tribes, owe to the Hudson's Bay Company.. The country around the
northern or main branch of the Yakima is frequently called by them Pschwan-wapp-am, or the
stony ground, and the Indians living there sometimes assume the name to themselves. Besides
the fisheries at the Dalles, the Yakimas have others in their river, up which the salmon run
without interruption far into the mountains. On the main fork, in particular, they penetrate to
Lake Kitchelus, at the very foot of the dividing ridge. In addition to the different kinds of
salmon proper, they have also the salmon-trout, two varieties of the speckled trout, the red and
blc.Jck spotted, both of them growing to a large size; and some other species of fresh-water fish.
The salmon they take in weirs and cast-nets. The weirs are constructed with considerable
skill, upou horizontal spars, .an~ supported by tripods of strong poles erected at short distances
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apart, nv of the leg fronting up stream, and one supporting them below. There are several
of tbe e weir· on the main river fifty or sixty yards in length. The cast-nets are managed b!
two m n in a canoe, one of whom extend~ it with a pole and the other manages the rope. Their
canoes are of very rude workman hip, compared with those belonging to tribes of more aquatic
habits, being simply log hollowed out and sloped up at the ends, without form or finish. .
Another article of food obtained from the rivers is the unis, or fresh-water muscle, of which
there are several varieties. Deep beds of their shells are found near the sites of villages on the
nver.
Of game the Yakima country is as destitute as that of the Klikartl.ts-so much so that ten deerskins will purchase a horse. The sage-fowl and sharp-tailed grouse are abundant. The chiefs
possess a considerable number of cattle, which, in the summer, find good bunch-grass on the
hills. In winter they are driven to great straits for subsistence, being compelled, when the snow
lies deep, as it does in the valleys, to browse upon the tops of the wild sage, or artemisia. In
horses they are well off, though not rich as compared with adjoining tribes. A portion of the
Yakima.s, more particularly those living on the main river, in hunters' language, "go to buffalo,"
joining the Flatheads in their hunts; but these expeditions ·are probably far more rare than
formerly, when, with greater numbers, they and their allies carried war against the Blackfeet
beyond the mountains. With the tribes on Puget sound they communicate continually during
the summer by the Nahche.ss and main ·Yal\:ima passes, taking horses · f~r sale to Nisqually, and
purchasing "hai-qua," dried clams, and other savage merchandise, on their return. The Yakimas
have, like the Klikatats, during the past year suffered severely from the smallpox; the village
at the Dalles in particular, the Wish-ram of evil notoriety, in Mr. Irving's Astoria, having been
depopu~ated.

Individuals among them profess to hc~.ve some remedy for the disease. Father Pandozy, one of
the missionaries among them, informed me that he believed it to be the root of a species of
Ins. He had ouce tasted it, and it acted as a violent emetic. The Spokanes have also another and different specific. It is known to but few persons, having been gradually forgotten
since the former visitation. Recently, when it broke out in one of the Spokane villages, an old
woman, who was blind, described it to her daughter and directed her to proceed towards Kamai-ya-kans, and that if she encountered none in her way, to get from him some of that which he used. The girl, however, did find the herb and returned with it. The mother prepared
the . medicine, and the smallpox was stayed, but not until it had nearly destroyed the village.
We were not successful in obtaining specimens of this plant, but Father Pandozy kindly promised to save some when opportunity offered. ln regard to this disease, the greatest s~ourge
of the red man, it has passed through this region more than once, and was probably the first
severe blow which fell upon the Oregon tribes. Its appearance seems to have been before any
direct intercourse took place wi1h the whites, and it may have found its way northward from
California. Captains I.Jewis and Clark conjectured, from the relations of the Indians, and the
apparent age of individuals marked with it, that it had prevailed about thirty years lJefore their
arrival. It also spread with great virulence in 1843. From the other, and no less sure, destroyer of the coast tribes, the venereal, the Yakimas, and generally the Indians e3.st of the
mountains, are, as yet, exempt. Spirituous liquors have never been introduced into their country, at least beyond the neighborhood of the Dalles.
That a population very considerably more numerous than the eJci ~ting one formerly occupied
this region, there can be no doubt. The estimates of Lewis and Clark gave a sum of 3,240
fi r the ban ~ on the Klikatat and Yakima rivers, without includina
tho~e upon the Columbia,
0
which a un d t 3,000 in addition. The whole course of the Y akima is lined with the vesof
i~larr . n w vacant. A very interesting subject of inquiry has been pursu d by
m hl
n eavor to foil w the earth-works of the Ohio and ]\fi ~ sissippi valley
we t of the R cky mountains. A careful inquiry among the officers of the
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Hud~on's Bay Company, and the most intelligent free trappers of Oregon, had satisfied me
that none uch xisted in the country. During an examination of the lower Yakima, however,
the old Indian guide who accompanied me pointed out, on the left bank, a work which may
po ibly be considered as belonging to the same system, although being, so far as is known,
a solitary one, it is somewhat questionable.
The work consists of two concentric circles of earth about three feet high, with a ditch between. Within are about twenty cellars situated without apparent design, except economy of
room.
They are some thirty feet across and three feet deep, and the whole circle eighty
yards in diameter. We had no time to examine it more particularly, and no tools to excavate.
The ground was overgrown with artemisia bushes, but, except the form of the work, there was
nothing to attract particular attention, or lead to the belief that it was the remains of any other
than a Yakima village. Our guide, however, who was great authority on such matters, declared that it was made very long ago, by men of whom his people k,new nothing. He added
that there was no other like it. It is well posted for defence in Indian warfare, being on the
edge of a terrace about fifteen feet high, a short distance from the river, and flanked on either
side by a gully.
Outside of the circle, but quite near it, are other cellars unenclosed, and in no way differing
from the remains of villages frequently met with there. The Indian also pointed out, near by,
a low hill or spur, which in form might be supposed to resemble an inverted canoe, and which
he said was a ship. It deserves investigation, at least, whet~er any relation can be traced between the authors of this and of the mounds in Sacramento valley, yet occupied by existing
tribes. In this connexion may also be mentioned a couple of modern fortifications erected by the
Yakimas upon ·the Simkwe fork. They are situated between two small branches upon the summit of a narrow ridge, some two hundred yards long, and thirty feet in height, and are about
twenty-five yards apart. The first is a square, with rounded corners, formed by an earthen
embankment capped with stones, the interstices between which serve for loop-holes, and without any ditch. It is about thirty feet on the sides, and the wall three feet high. The other
is built of adobes in the form of a rectangle, twenty by thirty-four feet, the walls three feet
high and twelve to eighteen inches thick, with loop-holes six feet apart. Both are commanded within rifle-shot by neighboring hills. They were erected in 1847, by Skloo, as a defence against the Cayuses. We did not learn whether they were successfully maintained,
accounts varying greatly on this subject. In the same neighborhood we noticed small piles
of stones raised by the Indians on the edges of the basaltic walls which enclose these valleys, but were informed that they had no purpose-they were put up through idleness. Similar piles are, however, sometimes erected to mark the fork of a trail. At points on these walls
there were also many graves, generally made in regular form, covered with loose stones to protect them from the cayotes, and marked by poles decorated with tin cups, powder-horns, and
articles of dress. During the summer the .Indians, for the most part, live in the small valleys
lying well into the foot of the mountains. These are, however, uninhabitable during the winter,
and they move farther down, or to more sheltered situations. The mission, which in summer is
maintained in the Atahnam valley, is transferred into that of the main river. There are two
priests attached to this mission, belonging to t~e order of the Oblats, Fathers Pandozy and
d'Harbomey. The stations are small log buildings, divided into a chapel and lodging-room,
with a corral for horses and a spot of enclosed garden ground adjoining the one at Atahnam.
The fathers informed us that they found the Yakimas not very teachable, and that they had
accomplished little except as peacemakers; the Indians were lazy and cultivated the ground
with but little regularity, some years not planting at all. They did not believe that a resident
farmer would be of use. The Indians, however, say, and justly, that they have no tools, and
but little inducement to labor, their country affording other subsistence, and the toil of planting
with their own rude implements not being compensated by the result. With proper encourage52/

410

INDIAN TRIBES OF WASHINGTON TERRITORY.

rn nt, an 1 a~ i tance in breaking up th ground, they would doubtless do more. It is probably
an U t with tbe mi ionaries to di courage secular residents, who might divide their own
in flu nee over the natives.
Tbe courteous attention of these gentlemen to the officers of the expedition requires acknow~
ledgment. They furnished all the information in their power respecting the country, secure~ good
guides to the parties, and acted as interpreters with the Indians. Father Pandozy, in particular,
is familiarly acquainted with the Yakima tongue. Kam-ai-ya-kan is the only one of the three
brothers who has adopted even the forms of Catholicism, and he refuses to be baptised, because
he would be compelled to put away his surplus wives, of whom he has several. Skloo and
Sha wa-wai are unchanged heathens.
On leaving the Klikatat country, Captain McClellan had made a small present to the chief.
Tow-e-toks, and distributed some tobacco among the men. It was not, however, considered necessary to enter into a formal talk with that tribe, the object of our visit, and some other points,
being casually explained to them. With the Yakimas the case was different. Their country was
to become a thoroughfare for the whites, and it was very important that a proper impression
should be made, and a friendly understanding established. On leaving the mountains we first
encountered Skloo, a tall, fine looking, but very dark-skinned man, who came up to camp attended
by Wee-ni-nah, a sub-chief, living at the village of Skin, opposite the mouth of the Des Chutes
river. We had already met with an amusing instance of Indian craft, in which Skloo proved to
have been the operator. A small party of Indians had come on to Chequoss, and stated that
they had been told the expedition was out for the purpose of seizing the horses and cattle of the
·Yakimas, taking their country, and destroying them if they resisted; that Lieutenant Saxton's
party had proceeded agai1ist the Spokanes for the same purpose, and that Kam-ai-ya-kau and
Skloo were determined to oppose us. The report had created no uneasiness, except lest it should
alarm the Indians, and prevent the necessary intercourse with them. Skloo being now questioned as to the author of the report, stated that it was a Frenchman, in charge of the Hudson's
Bay Company's train, who on his way to Fort Colville had preceded Lieutenant Saxton a few
days. As the story nad already caused us some inconvenience, in preventing us from obtaining
a guide, and as it was feared 'that more serious annoyance would result to the other party,
Captain McClellan forwarded a complaint on the subject to Governor Ogden, at Fort Vancouver. It subsequently appeared that the person referred to was a gentleman far above the
suspicion ·of any such conduct, and that the whole was a fabrication got up by Skloo himself,
for the purpose of fishing out the object of the expedition. A short talk was held with him by
Captain McClellan, explaining this to his entire content, and in turn he gave what information he
possessed respecting the mountain trails. ln justice to him, it should be said, the more especially as he has but few friends, that his manly deportment left a more favorable impression than
did some who bore a far better character. A small present was given him on parting.
Kam-ai-ya-kan we found at the mission, and he afterwards came over to the camp at Wenass
for a formal visit. He is a large, gloomy-looking Indian, with a very long and strongly-marked
face; slovenly in dress, but said to be generous and honest. Captain McClellan explained to him
the general nature of the American government, as far as was necessary for him to understand,
and the rank that Governor tevens, who was coming with a party across the mountains, would
hold in the country. He expressed the hope that the good disposition which Kam-ai-ya-kan
had shown towards the whites would be maintained; that if any injury was done by them to his
p ople, they were not to se k revenge, but complain to the Governor, who would redress it; and
that if any was uffered from the lnclians, he would expect him to punish the offender. It was
the i t nti n of the whites to make a wagon road across the mountains~ and many would un~ te ly p
th~ough th ir c untry.
'hould th y be in need, he wi hefl Kam-ai-ya-kan to
s 1 t tb
T 1r ming w uld be an advantage to his p ople, for they would buy their potat
, an
h
cattl which ha
c me tired with long trav l, f( r his, which were fat, giv-
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ing him boot. In conclusion, he added that the great white chief had instructed him, when he
met with friendly chiefs among the Indians, to give them a present as coming from him. A quantity of Indian goods were thereupon given him. Kam-ai-ya-kan made a suitable reply, jn which
he referred to a subject previously mentioned by Skloo-the negotiations of white men pretending to be chiefs, who were not, particularly in regard to the purchase of their lands. He had
heard they would give a few presents, and then pretend they had purchased the land. Captain
:McClellan informed him who were the persons having the power to make these purchases, or
to treat with them, with which he expressed himself satisfied.
At Ketetns, on the main Yakima, we were visited by Ow-hai, one of the two principal chiefs
of the northern band of this tribe. His elder brother, Te-eh-yas, had gone to Puget sound, and
we did not see him. Ow-hai appears to be forty-five or fifty years of age, and has a. very pleasant
face, with a high but retreating forehead, of which he is somewhat vain. In speaking of Kam-aiya-ka.p, he remarked that he had a big head, and thought much; adding, as he touched his own,
" like myself."
He remained with us during .our stay, and afterwards accompanied the party as far as the
Pisquouse. In a talk with him the same information was communicated, in substance, as that
given to Kam ai-ya-kan. This band trades much more with the Sound than Kam-ai-ya-kan's,
and is, therefore, better acquainted with trails; the one which proved on examination the best,
leading directly up the river from our camp. After the usual custom of seeking wives in adjoining tribes, they are mueh intermingled with the Snoqualme on the western side of the Cascades, as well as the Pisquouse to the northward. The latter, in fact, speak ' indifferently the
Yakima and their own languages. \Ve found the people here m,uch better dressed than those
below. The young men and women affected more of their native costume than the old. Owhai's two sons, both tall, handsome men, had their blankets and dress profusely ornamented, and
the wife of one of them, a very pretty woman, wqre a dress stiff with bead-work and porcupine quills. Ow-hai himself, on the other hand, appeared in a full Ameriean .suit, and touched
his hat by way of salutation-a compliment which he clearly expected to be noticed and
returned. He, ·like Kam-ai-ya-kan, has adopted some of the forms of Catholicism, and professes
to pray habitually, but there seemed to be a shadow of hypocrisy in his devotion. He js, how-.
ever, a man of very considerable unders~anding and policy, and inclined to profit by the example
of the whites.
On striking the Columbia after passing the mountains, between the Yakima country and the
Pisquouse, Ow-hai pointed out to us one of the lions of the country, in the shape of two columns
of sandstone standing together, but apart from the bluff, which was of similar material. These,
he told us, were " Ahn-cotte ;" or, in the language of the fairy tales, " once upon a time" two
women of the race of "Elip Tilicum," who lived here, and were very bad, being in the habit of
killing those who passed by, the Indians begged the Great Spirit to destroy them, and
He granting their prayer, sP-nt an enormous bird which picked out their brains, and then turned
them into stone. In proof of which, the narrator pointed out a hole in the top of one of the
columns, from which a boulder had fallen, as the aperture broken by the bird in extracting his
meal. A short distance beyond, he turned a little off the trail to point out to us another curiosity.
It was a perpendicular rock, on the face of which were carved sundry figures, most of them
intended for men. They were slightly sunk into the sandstone ancl colored, some black, others
red, and traces of paint remained more or less distinctly on all of them. These also, according
to their report, were the work of the ancient race ; but from the soft nature of the rock, and
the freshness of some of the paint, they were probably not of extreme antiquity.
Nothing could, in this connexion, be ascertained from the Indians, whether they had any traditions of their own migration from another country.
With the exception of the district occupied by the Flatbows and Kootenaies, the remaining
country north of the forty-seventh parallel is occupied by ·different tribes of the Selish or Flathead
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nntion. These may bn divided for the present purpose into the following: the Pisquouse, Ol~ina
kane, cbwo-yelpi or K ttle Falls, pokane, Cceur d'Alene, upper and lower Pend d'Oreilles, and
eli h or Flathead proper.
·
The country of the Pisquouse lies immediately north of that of the Yakimas, and we enter~d
it next upon our route. Under this appellation are here included the Indians on the Columb1a
between the Priest's and Ross rapids, on the Pisquouse or Winatshapam river, the En-te-at-kwu,
Chelan lake, and the Methow or Barrier river. The name of Pisquouse, however, properly
refers to a single locality on the river, known to the Yakimas as Winatshapam.
The Pisquouse themselves, as has before been remarked, are so much intermarried with the
Yakimas that they have almost lost theit nationality. These bands were formerly all united
under one principal chief, Stal-koo-sum, who is said to have been a man of great note among them.
He was killed a few years since in a fight with the Blackfeet, since when there has been no
head of the tribe. Stal-koo-sum's son, Quil-tan-ei-nok, or Louis, was an aspirant for his father's
throne, and came over to Ketetas to recommend himself to Captain McClellan's patronage, under
the tuit!on of Ow-hai, who seemed to be interested in his promotion. It was considered desiraole
to unite the scattered fragments of the empire under one head, if possible, and he was therefore
engaged as a guide, the better to ascertain his character. It should be remarked, that though
the chiefdom of the petty bands, or villages, seems to be hereditary, it does not always follow
that one who has placed himself at the head of the tribe, or confederacy, transmits his power.
Quil-tan-ei-nok had, as we learned, used great efforts to succeed in this object of his ambition;
having gone to the Sound, and even to the Willamette valley, to procure a paper from some
agent recognising his rights, on the strength of which he might silence all cavillers. In this he had
been hitherto unsuccessful, and he was doomed to further disappointment. On reaching the mouth
of the Pisquouse, Captain ~IcClella1; informed the Indians that it would be well for them to
choose, in concert with their neighbors, a head chief, who would represent them all, and who
might talk for them with the chief of the whites; that if they would agree among themselves
upon a proper person, the Governor would give him a great writing, signif)·ing his consent. In
the mean time some presents were distributed; that to Quil-tan-ei-nok being the largest, that he
might have honor among his own people at least. When the election came off, however, he was
beaten, and by a candidate whose name had never previously been mentioned. At this place we
were offered the entertainment of a horse-race, and on promising a yard of red cloth as the prize
of victory, a general enthusiasm seized upon the whole tribe. Horses were sought in every direction, that would stand a chance of winning, and in a short time a dozen of the best came up to
the starting-point. A goal was fixed on the plain, at some distance, which they were to turn
around and return; and at a signal from the chief they stripped-not the horses, but the riders;
doffing their blankets and other inconvenient articles, and appearing in costumes of primitive
simplicity. One rider wore a pair of moccasins, and another sported a shirt; while with a third
a streak or two of red paint, judiciously disposed, gave every requisite distinction. There was
some very pretty running, and still better jockeying; but as the distance was unmeasured, and
nobody took note of the time, an official report cannot be given. The winner, who rode a handsome gray gelding, carried off a prize that a few years before was worth as much as his horse.
The Okinakanes compri e the bands lying on the river of that name as far north as the foot
of the Great lake. They are six in number, viz: the T'Kwuratum, at the mouth; Konekonl'p,
on the creek of that name; Klucl haitkwu, at the falls; Kinakanes, near the forks; and 1\-Iilakitekwa, on the west fork. With them may be clas ed the N'pockle, or Sans Puelles, on the
Columbia rjv r; though these are also claimed by the t;pokanes. The two bands on the forks
ar m?re nearly c nnect d with the chwoyelpi than with the ones first named. The country of
the . l · uou e nd kinakanes may be described together, and briefly. It is mountainous and
st nl ' th vall ·y narrow, and affording here and there spots susceptible of cultivation. For
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grazing it is as little adapted ; and there is, in its whole extent, nothing .to tempt encroachment
upon its miserable owners.
During Captain McClellan's examination of the Methow river, six of the bands, belonging in
part to each tribe, agreed upon Ke-keh-tum-nouse, or Pierre, an Indian from Klahum, the site of
Astor's old fort, at the mouth of the Okinakane, as their chief.
The occasion furnished an opportunity of making an actual count, which for these six bands
gave a total of 27 4.. The remainder would, according to our observations, raise the number of
Indians south of the 49th degree, and between the Columbia and the Cascade mountains, to 550;
a larger one than was expected. As the smallpox was at its height, however, this is doubtless
already much diminished. During the whole route we found the disease prevailing to a fearful
extent. Several villages had been nearly cut off; and we saw, at some places, the dead left
unburied on the surface of the ground. These tribes have no cattle, and but comparatively few
horses. They told us that formerly they had ·many, but that the company had purchased them
for food; and they complained bitterly that the shirts and other articles given them in exchange
were worn out, and nothing was left them but their new religion. At Fort Okinakane we
observed a mode of disposing of the dead differing from any before noticed. They were wrapped
in their blankets, or other clothing, and bound up right to the trunk of a tree, at a sufficient
distance from the ground to preserve them from wild animals. · Notwithstanding the climate, none
of these Indians have a better shelter than is furnished by their mats. They raise some potatoes,
but their main resource is salmon. These, at the time of their visit, actually filled the streams.
In the Okinakane, in particular, there were myriads of a small species, which had assumed a
uniform red color. They were depositing their spawn, and were in a condition eatable only by
Indians, who were busily engaged in drying them.
On leaving Fort Okinakane, the new chief accompanied the party to Fort Colville in the
capacity of a guide, assisted by two of his subjects; and the cavalcade was enlarged at the lake
by the chief of the Saht-lil-kwu band, a religious personage, who sported the title of King
George, and persecuted us nightly with family worship. We parted with the whole with the loss
of much tobacco and few regrets. Fort Colville is the principal ground of the Schwoyelpi, or
Kettle Falls tribe, one of the largest of the Selish.
According to the info'rmation received from Father Joset, of the Jesuit mission, they number
from five to six hundred. At the time of our visit the greater part had gone to the buffalo hunt.
They do not obtain many furs, the greater part of those taken at this post coming from the upper
Columbia. The fishery at the Kettle falls is one of the most important on the river; and the
arrangements of the Indians, in the shape of drying-scaffolds and stone houses, are on a corresponding scale. They take the fish by suspending immense baskets upon poles beneath the traps,
into which the salmon spring. We saw here, for the first time, the canoe used upon the upper
waters of the Columbia. It is of birch bark, and of a form peculiar to these rivers, being longer
on the bottom than on the top. A canoe, of thirty feet in length on the floor, is open only about
twenty-four feet, and gathered to a point about three feet long at each end. They are stretched
on a llght frame of split t~igs, and are at once fast and buoyant. The mission is situated upon a
high bluff above the falls, and consists of a small house for the priest and a chapel. Around these
are a number of huts and store-houses belonging to the Indians; the latter raised from the ground
on posts. Fathers Louis and Joset, ofihe Order of Jesuits, are stationed here. Our visit admitted
of but little opportunity of gathering further information concerning the Indians than what has
already been published. The few who were present were assembled by Governor Stevens, who
addressed them. They have no bead chief of note, and there were present on the occasion only
Klekahkabi, the chief at the falls; Kuiltkuiltlouis, a sub-chief; and Elimiklka, the son of a former
chief of this place .
.T?e last was highly spoken of by Mr. McDonald, but did not seem to be in equal favor at the
m1sswn. We learned that but few of the original Schwoyeipi stock remained; they had gradually
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orne ~·t inct, and their places were filled by people fi·om the adjoining bands. The smallpox
had a y t made no gr at inroad on this band; its general course seemingly having been up the
a tern ide of th C lum bia. One ca e had, however, occurred at the time of our arrival. On
the route from Fort Colville to Wallah-\¥allah the party passed the .old Chernakane mission, the
iormer tation of Messrs. Walker and Eels. The house was still standing, and occupied by an
American. This is the country of the Spokanes, who are next to be noticed.
The Spokehni b, or Spokanes, lie south of the Schwoyelpi, and chiefly upon or near the
Spokane river. The name applied by the whites to a number of small bands, is that given by the
Camr d' Alenes to the one living at the forks. They are also called Sinkoman by the Kootenaies.
These bands are eight in number: the Sin-slik-hoo-ish, on the great plain above the crossings of
the Creur d'Alene river; the Sintootoolish, on the river above the forks; the Sma-hoo-men-a-ish,
(Spokenish.) at the forks; the Skai-schil-t'nish, at the old Chemakane mission; the Ske-chei-amouse, above them on the Colville trail; the Schu-el-stish; the Sin-poil-scbne,.and Sin-spee-lish,
on the Columbia river; the last-named band is nearly extinct. The Sin-poil-schne (N'pochele,
or Sans Puelles) have already been included amang the Okinakanes, though, as well as the Sinspee-lish below them, they are claimed by the Spokanes. The three bands on the Columbia all
speak a ~ifferent language from the rest. Most of the Indians, at the time of our visit, were
absent on their hunt, and we had no opportunities of estimating their number by inspection.
Judging from those that we saw, and the information received from various sources, they probably
amount, exCluding those enumerated at Okinakane, to four hundred and fifty. They were a wilderlooking race than the tribes to the westward. The men are generally spare, even when young,
and soon become withered.
Their principal chief is Spokane Garry, whose name was bestowed upon him by Governor
Sir George Simpson, by whom he was sent, when about twelve years old, to the Red river for
education, where he spent five years. Garry is now about forty-two years of age, is very intelligent, and speaks English fluently. He bears an excellent character, and is what he claims to
be, and what few are among these tribes, a chief. Of petty chiefs there are, besides, an abund;-mce, each band havi11g two or three. Garry himself accompanied us to the forks of the Spo-.
kane, where his band usuaUy reside. A few lodges, chiefly of old men and women, were there
at the time. His own, in neatness and comfort, was far beyond any we had seen. His family
were dressed in the costume of the whites, which in fact now prevails over their own. Many of
the Spokanes, besides their intercourse with the fort, visit the American settlements, where they
earn money by occasional work, most of which is spent in clothing, blankets, &c. The chief
offered us the hospitality of his house with much cordiality-a cup of tea or coffee and bread.
The "Spokane House," which is a landmark upon all the maps of this country, was an old
Hudson's Bay fort, situated at his village, but has long since been destroyed.
This tribe claim as their territory the country commencing on the large plain at the head of the
Slawntehus-the stream entering the Columbia at Fort Colville; thence down the Spokane to
the Columbia, down the Columbia half-way to Fort Okinakane, and up the Spokane and Creur
d'Alene, to some point between the falls and the lake, on the latter. There is in this direction a
question of boundary between them and the Creur d'Alenes, which appears to be as complicated
as some of those between more civilized nations. No resort to arms has, however, occurred, and
tb territory continues under joint occupation. An additional source of coolness between them
arise fr m a difference in religion-the pokanes being Protestants, or of the "American religion," and tbe C ur d' Alenes Catholics. The latter taunt the former as heretics, whose faith is
w rtb1 s. Garry narrated to u the evils ari ~ing from this state of feeling, with a forbearance
hri tian pirit f t leration which wou1d have honored any one. This tribe have at present
an
n mi~ i n ry am OO' tb m, but they em to have been consistent to what they learned under
th tuiti n of 1 ~ r . \ alker and Eels, of the Chemakane mission. The country of the Spo1
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kanes, though in most respects unattractive to settlement by the w bites, is well suited to the pursuits of the Indian.
The high plain, which extends from the Spokane river to Lewis's fork of the Columbia., and
which belongs chiefly to them and the Nez Perc~s, thou:gh bleak and exposed to violent winds,
affords grazing for their stock and an abundance of the roots used by themselves for food, while
their river supplies them with salmon. They obtain buffalo hides for their lodges, and skins of
elk, carraboo, and deer, for their own clothing, in their semi-annual hunts to the eastward.
Of the larger game there is but little in their own country. The buffalo, it would seem, in
former times penetrated at least occasionally thus far to the westward, though now they never
come through the northern passes. We were informed _by an old Iroquois hunter at Fort Colville,
who bas been some forty-eight years in the company's service, that the last bull was killed some
twenty-five years ago in the Grand Coulee.
Of the remaining tribes of the nation it will be necessary to speak even more briefly, for our
journey did not bring us in contact with them, and but little can be added to what has been before
published.
The Skitswish, or Creur d' Alenes, live upon the upper part of the Creur d'Alene river, above
the 1::5pokanes, and around the lake of the same name. They are estimated by Dr. Dart as only
two hundred in number, which is believed, however, to be too low an estimate. Father Mengarini, formerly missionary among the Flatheads, gives as his opiJ1ion that they reach four hundred
and fifty. A mean has been adopted in the recapitulation. This tribe has also a missionary·
station belonging to the Order of J esnits.
The Kalispelms, or Pend d'Oreilles of the Lower Lake, inhabit the country north of the Cceur
d' Alenes and around the Kalispelm lake. · Dr. Dart give$ their pppulation as five hundred and
twenty, which is but little short ofFather Mengarini's.
The Slka-tkml-schi, or Pend d'Oreilles of the Upper Lake, a tribe who, by·the consent of the
Selish, occupy jointly .with them the country of the latter. According to the same authorities,
they reach about four hundred and eighty.
The Selish proper, or Flatheads,_inha.~it St. Mary's or the Flathead valley, and the neighborhood ofthe lake of the same name. Mr. John Owen, who occupies the site of the old Jesuit
mission of St. Mary's as a trading-post, says that there remain of theie but sixty-five lodges, of
about five to a lodge, giving a total of three hundred and · twenty-five-a number considerably
exceeding Dr. Dart's estimate, which is but two hundred and ten.
The tribe was once a very powerful one, but has been much diminished by the attacks of the
Blackfeet, who enter into their country through the mountain passes, or meet them in their hunts
upon the eastern side.
Their custom is to make two hunts annually across the mountains-one in April, for the bulls,
from which they return in June and July; and another, after about a month's recruit, to kill
cows, whic..:h have by that time become fat. In these excursions they are accompanied by that
portion of the Pend d'Oreilles who live in their country, and about one hundred lodges of the Nez
Perces, as well as parties from suc..:h other tribes as see fit to join them. Their country is admirably adapted for grazing, and they possess about one thousand head of American cattle, which
were introduced by the worthy and zealous Father DeSmet.
They are not rich in horses, but still have many good ones, though frequently robbed by their
enemies, the Blackfeet. They get no salmon, but live altogeth€r by the hunt, and do not manifest
· any disposition to agricultural pursuits or fixed residence. They have no canoes, but in ferrying
streams use their lodge skins, which are drawn up into an oval form by cords, and stretched on
a few twigs. These they tow with horses, riding sometimes three abreast. Their own territory
still furnishes them with ordinary kinds of game-elk, moose, black and· white-tailed deer, the
bighorn, and bears. Beaver and otter are abundant.
The mission of St. Mary's was abandoned in 1850, the habits of the Flatheads leaving the mis-
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sionari unproti"C'ted, nnd proving an obsta le to effectual lahar. They have at the station a
vill e of l()cr-hou~e , but notwithstandinG' generally prefer their own lodges. Their great chief
j Kwi-kwi-kal- ih, or Victor, a man highly spoken of by the whites who have come in contact
with him. The tribe, in fact, seem to be an exception among the Indians of Oregon. Their
heroism in battle, their good faith towards others, and their generally inoffensive conduct, have
been the theme of praise both from priest and layman. They are, however, rapidly disappearing
before the murderous warfare of the Blackfeet. Should their country become a thoroughfare of
travel, they will, to some degree at least, be protected from their enemies; but, on the other hand,
the destruction of the buffalo and other game will render some new mode of subsistence an object
of proper care on the part of the government.
The Kootenaies or Kitunahas, and the Flatbows, who now, according to Father DeSmet, form
one tribe, called by their neighbors Ska.lza, or Skolsa, inhabit the country extending along the
foot of the Rocky mountains, north of the Flatheads, for a very considerable distance, and are
about equally in American and in British territory. They do not enter into the census of the Oregon
superintendent, and they have had no intercourse with the whites except through the Fur Company. Captain Wilkes states their number at about 400. Their usual camp is situated in the
Tobacco plains, where they were visited in 1845 by Father De Smet, who gives a description of
their country.
The Nez Perces, or Saptin, lie to the south ofthe Selish, and on both sidesof the Kooskooskia
and north fork of Snake river.
Their country, like that of the Wallah-Wallahs, extends into both Oregon and Washington
Territories. They are one ofthe most numerous of all these tribes, amounting, according to the
census of 1851, to 1,880; since when there has probably been less decrease than among some of
the others.
They are much intermarried with the W allah-W allahs, whose language belongs to the same
family, and also with the Cayuses. They have no chief of note at present living; Towwattu, or
the" Young Chief," having recently died.
Wailatpu, or Cayuse: The country belonging to this tribe is to the south of and between the Nez
Perces and Wallah-Wallahs, extending from the Des Chutes or \Vawanui river to the eastern side
of the Blue mountains. I is almost entirely in Oregon, a small part only, upon the upper Wallah-Wallah river, lying within Washington Territory. The tribe, though still dreaded by their
neighbors, from their courage and warlike spirit, is but a small one, numbering, according to the
same authority, 126. Of these, individuals of the pure blood are very few; the majority being
intermixed with the Nez Perces and W allah-W allahs-particularly with the former-to such a
degree that their own language has fallen into disuse.
·
It was this tribe that destroyed Dr. Whitman's mission in 1847. Their head chief, Pa, or the
"Five Crows," has since then generally absented himself from his people, as, although not concerned in the murder, he became notorious for the abduction of one of the women. These are all
the tribes which enter into the T rritory east of the mountains, except that a small remnant of the
original tribe belonging at the Cascades of the Columbia river still exist. They are of the Upper
Chinook nation. From their geographical situation, they will fall within the eastern district; and
as the Klikatats frequent the fishery there, it would be desirable to comprehend them with the
latter.
It would be interesting to give a reliable compari ·on of the Indian population at the different
p riods ~ince their intercour e with the whites; but the data from which this could be drawn are
t uncertain t furnish satisfactory conclusions. Messrs. Lewis and Clark give. the earliest in~ rmation re p cting them.
Tb ir joum y, b w v r, p rmitted only very loose conjectures on the subject, and their division
f th tri
1 with diffi ulty t
e recogni ed at pre nt. The following, however, appears to
b the arran m n an tt 1 o f< r intelligible as to render it certain that their locations have not
mat rially ch ng witbi that time.
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Lewis and Clark's Estimate-1806 and 1807.
Names of Tribes.

Corresponding names.

Wa11ah-Wa11ah ..•••••.•••••.•••••••••••••••.•••••..
Wab-how-pum .•••••••.•••..•••••.•••••••••••.•...•.
E-ne-show _..•••••••••.••••..•••.••••.••.•..••••...
Se-wat-palla ...•••••••• - •••••••.••.•••••••••..•••.• -

Wallab-Wallah ..•.. •••• ...• •••. ••.• ••.• .... ..•. ..
John Day's river..................................
Des Chutes river..................................
Pel use ..•• - •..•• -.. • • • • • . • • • • • • • • • • • . . • • • • . • . . . . .

Population.

~~~~:iii~:::::::::::::: : : :::::::::::::::::: : .~-~~~~:?~~~·:: ::::::::::::::::::::::::::::::::::
~~:~~~~~r~-s~:

~:::::

~~

~::::::::: ~::::

~

::: ::: :::: :::: ::::
:::: :::: :::: :: ::: :::
: :::::
:::::::::::::::::: :
Chim-nah-pun .•• ••• • •• • • • • • • . ••• . •• • •• . •• •• • • • •• • . . Upper Yakima....................................
Sba-la-la .•••.••••••.•••••••.•••.•.••••.•••••••••••. Cascades, Upper Chenooks .•••••••• : •••• •••. •..• ..
E-che-loot ................................................ - do .•••••.••••• do .••• - ••••••••• -.. • . • • • • . • . .

~~:~~~?;~:;;;~:: :::::::::::::::::::::::::::::::: .~:~~::~;;;;: ::::::::::::::::::::::::::::::::::::
~~;:~~Ei~-~~=:::::::::::::::::::::::::::::::::: !;~~;;.~:~~:: ::::::::::::::::::::::::::::::::::::

Sket-so-mish .••.••.••.••••.••••...••••••..•••••••...•.•.. do.........................................
Mick-suck-seal-tom .•.•••••••••••.••••..••••.•••••.. Pend d'Oreilles ..••••••••••.••••••.••••••••• ~--· ..
Ho-pil-po . • • • • • • • • • • • . • • • • • . • • • • . • . • • • • • • • • • • • • • • • • Flatheads . • • • • • • • • • • • . • • • • • • • • • . • • • • • • • • . • • • • • • • .

2, 600
1, 000
1, 200
3, 000

3
•

~~~

~~g

2, 00')

1, 000
1, 000

: ~~~
~: m
2,600
300

600

b~~~-~:O~:h: ::::::::::::::::: :::: :::::: :·::::::::: :: ~~~-~~~::a:::::::::::::::::::::::::::::·:::::::::~

g~g

Total population •.••••••••••••••••••••••••.•••••••••••••••••.••••••••••••••••••••••••••••••.

42,200

8,
Wille-wah .••.••••••••••••••••••••••••••••.•••••••. Grand Ronde .••••.••••••••••••••••••••. ·• •••••••..
1, 000
Willet-poe ••••••••••••••••••••••••••••• ••.• ••• ••••.. Wai-lat-pu .••••••••••••••••••••••••••••••.••••...••••••••••••

Captain Wilkes's Estimate-1841.
Names of Tribes.

Population.

150
250

Cascades .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·•••
Dallas .•••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.
Yakima •.••.••••••••• ·----~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••..
Okinakane .••.•••..••••••••••••••..••••••••••••••••••••••••••••••.••••••••••.••..•••••••••.•••••••••.
Col ville and Spokane .••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••.
Des Chutes, &c ••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••.
Wallah-Wallah .•••••••••••••••••••••••••••••••••••••••••••••••••••••••• - •••••••••••••••••••••••••••••

1,100

Tobal population.. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •.• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

2, 650

100
300

450
300

The above furnishes a very incorre·c t statement even of the tribes that are given, and some of
the most important are omitted altogether. No conclusion can be drawn from it whatever. A
more general one is contained in Ccrptain Wilkes's pamphlet on Western America, as follows:
Names of Tribes.
Kitunana .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.

Population.

Nez Perces ..•••••••••••••••••••••.•••••••••••••••••••.•••••••••.••••••••••••••••••••••••••••••••••••.
Wallah-Wallahs ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..

400
3,000
2,000
2,200

Total population • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .

7, 600

1' lath eads •.•••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••• _•••••••••• ~ ••••.•••..

Whi~h is also much less than the actual number at that time. Yet more incorrect is the
estimate of Lieutenants W arre and Vavasour, R. N., published in Martin's "Hudson's Bay
Territories, &c.," in 1849, though, as regards this part of the Territory, it is not so bad as the
rest:
·

53/
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Estimate

of Lieutenants

Warre and Vavasour.
Population.

Names of Tribes.

Wa1Iah-Wa11ahs, Nez Perces, Snake!!, &c ...••••••••••. ------ .•.•••••••....••.• ------------··············
3, 000
450
Col ville and Spoknne .•..••.•..••..•....•• --- • ----- . - ·--- • --. ---- ·----- ·----- -- • • -- ·- ·-- • --- • ---- • • • ·- ·
Okinakane, several tribes .....••••....••....••••••••••.•••••.•••••..•••••••.••..• ··················--··
300
Kullas Palus. (Kalispelm,) several tribes .•••. -·---·---· ••••••.••••• ···--·····················--··········
Kootenaies, several tribes .••••••••••••••.•••••••••••.•••••••• ····-··········· ••••• ·• •••••·•••••••••••••· - - - - -

:gg

Total population •••••••••••.••••••••••••••• -- ••• - •• ---- •• ----. --.- • -- • • • ·- • • • ~ • • • • • ·- • • • • • • ·

4,500

Dr. Dart's Estimate-1851.
Men.

Names of Tribes.

Women.

Children.

52
40
38
Wallah-Wallah •••••••.•••••••••••••••••.••••••.••••••• --- • • --- ---. • • • •
Des Chutes...........................................................
95
115
90
Dalles • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • . • • • • . . • • • • • • • • • • • .
129
206
147
Peluse.... •..• •••••• ••.• •••• •••••. •••• •••• •.•• .••••• .••••. •••••. ..•••.
60
62
59
ICanatat •••••••...•••••••••••••••••••••... ---· •••••. .••••. •••••• •••••.
297
195 .•.•.••••.
Yakima, (estimate) ••••.•••••••••• - .. -..•• --- ••.••.••••••••• - •••••• ---- ~---- • ---- . ---- •• --. . ..•• ----.
Rock Island ...•.••••....••••••••••••••••••••..••.•.••••.••..•••.••.••..••••.•••..••••••••..••.•••••.
Okin a"k ane ..••••.•.•••.•.•••••.•••••.••••••••.•••••..••• - •. --- ••••• - •..••••••....•••.••••..•.••••• -.
Colville....... • . • • . . . • • • • . . • • • • • • . • • • • . . . • • • • . • • • • • • . • • • • . • • • • • • • • • • • . . • . • • . • •.• . • ••.••••••.••••••••.
Sin-ha-ma-mish, (Spokane) ..•••••.•••.•.•••••••••••.•••••••••••••••••••..••••.•••.••••••••..•••••••••.
Creur d'Alene ..•.•.•••••••••..••••••••••••..••.. --·· ••••••••••.••••••..••••••••. --~--- •••....••••••.
Lower Pend d'Oreille ..•••••••••••••••••••.••.••••.••••••..••.••••••••..••••••••.•••••••••.•••••••••.

:gr~~~~n~~~~-~~~~~i~l~- :::: :~~·.:::::::::::~::·.::: :~~::::::::::::::::::::: :::::::::: :::::::::: ::::::::::

Total.
130
300
482
181
492
1,000
300
250
320
232
200
520
480

210

1,182 .•••••••..
48
40

1,880
126

• Total population.... • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • . . • • • • • • • • • . ••• ~. • • • . • ••••••••.

7,103

Nez Perces .•••••••••••••••• ---- •••••. .••••• •••••• •••• .••••• •••• •••••.
Cayuse . • • • • • • • • • • • • • • • • • • • • • • • • . • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .

698
38

• The Pisquouse and Kootenaies are omitted, and the band of Upper Chinooks, at the Dalles, included with the WallahWallahs.

Estimate

of 1853.

Names of Tribes, &c.

Klikatats •••••••••••••••••••••••• -····· •••• •••••• •••••• •••• •••• •••• •••• •••••• •••• •••• •••• •••• •••• ••••
Yakimas .•••••.•••••••••••••••••••• -- •••••••••••••••••••••••••••..••••••••••••••••••••••••••••••••••.
Pisquouse and Okinakanes ..••••••••• ---- •.•.•••••••.•••. ---- •••.•••••••••••••.••••••••••••••••••.••••.
Schwoyelpi, or Colville ..•••••••••••.••••••••••••••.••••••.•••••••••••••• -~-- •••• ··- ••.•.••.••••••••••.
Spokane .••••••••••.••••••••••.••••••••••••.••••••.•••••••.••••.•••••••.••••••••••••••••••.•••••••••.
Creur d'Alene ..•...•••••••.• ~--- •••••••••••••••.•••••••••••••.•••.•••••••••••••••••••••••••••••••••••.
L ower Pend d'Oreille .••••••••••••••••••.••••••••••••.•••••••••••••••••••••••••••.••••••.••••.••..•••.
Upper Pend d'Oreille .•••••.•••••••••.••••••..•••.•••••••••.•••••.••.••••••••••••••••••••••••••••••••.
:Flatheads .••.........••.•••..••••••••••••••.••••• --· •••••••••••••••••••••••••••••..••••.•••••.•••••.
ltootenaies and Flatbows ..••••.•••••.••.••••..••••.•••••••••••••••••••••••..••••.••.•••••••..••••.••••.
Nez Perces .•.•.••...•••••.••••.•••••.••••.•...•••.••.••••••••....•••....••••.•.•••••••.•••••.•••.•••.
Cayuse ........•...••••..••••••••••••••..•.•.••.•••.•••••••.••••••••••••.•••••.•••••••••••••••••••••.
"\'{ allah-W a11ahs, Peluse, &c ..••••• - ..••••..• -.- •••.•.•••••••. - •••••.•••. -.- •••••••••••••••.••.• -•• -••.
Daile bands ..•••••••••••••••••••••••••• - •••••••••• - •••• - •••• -- • - ••••• - - •• - --. -- • ·- - - • • • ·- • • • --- • - • • •
Cascades .•••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••.•••••.
Total population .••••••••••••••••••••••.••••••.••••• ······--································

Population.
300

600
550
500
450
325
480
520
325

400
1,700
120
500

200
36

7,006

"o;E -Of which it it proposed that the Nez Perces, Cayuse, Wallah-Wallahs, and Dalles Indians remain under the Oregon
supennt nd n y.
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As the relations of the Hudson's Bay Company to the Indian tribes, as well as to the citizens
of the T erritory, is a m:atter of some importance, a statement of their establishments is herewith
submitted.
The principal is Fort Vancouver, on the Columbia river, which is the parent establishment
whence the others are supplied with goods. The post is enclosed by a stockade of two hundred
by one hundred and seventy-five yards, twelve feet in height, and is defended by bastions on the
northwest and southeast angles mounted with cannon. Within are the governor's house, two
smaller buildings used by clerks, a range of dwellings for families: and five large two-story wardhouses, besides offices. Without, there is another large store-house, at present hired by the
United States. These are all built of square logs framed together. At some little distance there
is also a village of fifty or sixty cabins, occupied by servants, Kanakas, and Indians, and a salmon-house on the bank of the river. The buildings are old and considerably decayed, only-the
repairs necessary to keep them in tenantable order having of late years been expended. There
are at present two chief factors at this post, l\lessrs. Peter Skene Ogden and Dopald MacTavish,
\Vith a considerable number of clerks and other employes.
The company's land claim at Fort Vancouver embraces several tracts: first, the plain on
which the fort and United States barracks are situated, with a small one behind it, making
together a tract of about four miles square. About one thousand acres are enclosed or under
cultivation; attached to which there are sheds, stabling, and a small dwelling for a farmer. Adjoining this, to the eastward, is another tract, known as the :Mill claim, two and a half by threequarter miles square, on which is a saw-mill having tolerable water-power, but subject to stoppage
during freshets. Besides the above, they claim two other small prairies behind the first mentioned, which are respectively a half and one mile square.
The business at this post has changed with the condition of the country since the treaty, and
is now almost entirely mercantile and carried on with the settlers. American Oregon never was,
strictly speaking, a fur country, and the fall in the value of beaver has annihilated what trade it
once afforded. Comparatively a small amount of Indian goods are now imported, that description of merchandise being sent to the posts in their own territory by way of Victoria. What
trade with Indians is carried on here is the ordinary retail trade of country stores, and for
cash. The amo~nt of their general business may be gathered from their imports during 1853.
These consisted of one cargo of assorted American goods from New York, and another valued
at about £19,000 from London, paying duties to the amount of nearly $24,000. A considerable
portion of these were sold on commission at Portland, Oregon City, and other places in the Willamette valley.
The next post above Vancouver is Fort W allah-Wallah, on the Columbia river, below the
entrance of the Snake. There are here three or four one-story adobe buildings, with offices,
enclosed by a wall of the same material some thirty-five yards on each side, having a bastion at
one angle. It is almost utterly valueless except as a station where horses can be kept for the
trains. There is, indeed, some trade with the neighboring Indians, chiefly in cash, but not
enough to warrant its maintenance, except for the above purpose. The fort is in very indifferent
rep air, and the country in the immediate neighborhood a desert of drifting sand. Some eighteen
or twenty miles up the W allah-W allah river is a so-called farm, on which are two small buildings, a dwelling-house, and dairy. There was formerly a dam for irrigation, but it is broken
down. They have here some twenty acres cultivated in different spots; the principal object is
grazing. The force here consists of Mr. Pambrun, chief clerk, one interpreter, two traders, and
six men, Canadians and Indians.
Fort Colville, upon the Columbia, above Kettle falls, is next in importance to Vancouver,
though far inferior to it in extent. It is situ ated on the second terrace, at some distance back
from the river, the lower one being flooded in part during the fre shets. The buildings consist of
a dwelling, three or four store-houses, and some smaller ones used as a blacksmith's shop, &c.;
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tory, and built of quare logs. The whole was once surrounded by a stockade, forming
uru f bout eventy yard on each side. This had been removed, except on ~he north,
wb r it n lo e a narrow yard containing offices. One bastion remains. About thirty y~rds
in the rear of thi square are the cattle-yard , hay-sheds, &c., enclosing a space of forty by sixty
yards, roughly fenced in, and the sheds covered with bark. On the left of the fr.ont are seve~
huts, occupied by the lower employes of the company; they are of rude constructiOn and muc
decayed. On the right of the square, in the rear, at a distance of a few hundred yards, are three
more buildings, used for storing produce.
Besides the principal estaLlishment, there is a cattle-post, about nine miles ?istant, on the
stream laid down as the Slawntehus, and a grist-mill of one pair of stones, three m1les off, on the
same stream. The latter is said to be in pretty good order, and the water to serve all the year
round. H ere, formerly, the :flour for the northern post3 was ground from wheat raised on the
company's farm. This farm was once pretty extensive, but on]y a small portion is cultivated at ·
present.
Fort ColviJle was once the post of a chief factor, the highest .officer in charge of a station, and
here the annua] accounts of the whole country were consolidated previous to transmission across
the mountains. The present force consists only of Mr. McDonald, chief clerk, a trader, and
about twenty Canadians and Iroquois Indians. In former years goods were sent through ··this
post to those north of the line, but this route is now abandoned. The amount of furs collected
here is not large, and comes chiefly from the upper Columbia. They are principally bear,
beaver, muskrat, marten, and fox skins. The beaver is not considered to be worth in London
more than its cost when laid down there.
About fifteen Canadians are settled on claims in this neighborhood, chiefly on the Slawntehus.
They are former servants of the company whose time has expired, and who intend to be naturalized.
Below Fort Colvil1e is Fort Okinakane, situated on a level plain on the right bank of the Columbia, a little above the mouth of the Okinakane river, and not far from the site of one of Mr.
Astor's posts. The fort consists of three small houses, enclosed with a stockade. There were
formerly some outbuildings, but they have been suffered to decay. There is no appearance of
business here, and no goods on hand. One trader, a Canadian, was the only white man on the
ground when we visited it. A few furs only are taken, and the post probably does not pay its
expenses. It was once of consequence as a stopping place for the bateaux passing to and from
Fort Colville, b~t is now kept up apparently fur form's sake. We learned that the price of such
furs as were taken here was, for a black fox-skin, a quarter of a yard of red cloth, or a red cocktail plume ; for marten or red fox, ~en charges of powder and ball; for beaver, otter, or bear
skins, thirty charges.
Fort Kontamie, upon the great bend of the Flatbow river, and not far from the Flathead lake,
is an inferior post, in charge of a Canadian as trader and postmaster, with one Canadian and a
half-breed under him.
The above constitutes all the posts situated in the country east of the Cascades and north of
46° . It may be worth while to include the rest of those in American territory.
There are in Oregon and east of the mountains only two-Fort Hall, on the head of the Snake
river; and Fort Boisee upon the same, nearly opposite the mouth of the Owy-hee. The latter
is merely a stopping place, occupied by a trader and a few Kanakas. The former is a more
important one, from 1ts opportunities for trade with the emigrants and with the Salt lake. 0 f
the present condition of this I am not jnformed; but it is only a third-rate post .
. West o~ the Cascades, in Oregon Terrjtory, the principal is Fort Umpqua, on the Umpqua
nv r. This was destroyed by fire two or three years since; but to what extent, since rebuilt,
I do not know. The rest consi~t of a house and granary at Champoes, on the Willamette; one
acre of ground below the falls of Oregon City, purchased from an American, a farmer; 640 acres
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on Souvies's island, at the mouth of the Willamette; with a house, dairy, and garden-the building about six years old. The old buildings at Astoria are of no value whatever.
In Washington Territory, west of the Cascades, there are, first, and the only one of importance, Fort Nisqually, on the lands of the Puget Sound Agricultural Company. It is situated at
some distance from the water, on a high, undulating prairie, and is a cluster of small buildings,
of no great value, within a stockade. The trade here is principally with the settlers. Besides
this, there is a granary and about five acres of land two miles above the mouth of the Cowlitz
river; a tract of land on Cape Disappointment, occupied by an old servant, and a small store
and lot of ground at Chinook.
With the exception of Fort Vancouver, it is believed that none of these posts are worth maintaining for any other purpose than that of holding the property till a sale can be effected. The
condition of the whole country is completely changed · since they were established, and the company are now little else than g·eneral merchants. At all points of present importance they meet
with the usual com petition from our citizens; and whenever it wlll repay the enterprise, the same·
competition will follow them elsewhere. The relations of the company to the Indians are necessarily far less intimate than they have been, though not less friendly; but even the more distant
tribes now frequent the towns, attracted partly by novelty, and partly by the opportunities
afforded for earning money by labor. Most of them comprehend fully that the sceptre has departed from Judah, and that our own people possess the country.
The familiarity of the company's officers with the Indians and their usages, of course gives
them a certain influence; but there is no evidence that this has been used unfairly, or that since
the conclusion of the treaty they have ever endeavored to prejudice them against our government.
So far as regards their course previous to that time, it was clear enough. As traders, they endeavored to secure to themselves every advantage of trade; as British subjects, they upheld and
stood by their country while it stood by them; but in every matter between a white man and an
Indian, they sustained the white, of whatever nation. The conduct of Dr. John McLoughlin and
of 1\'Ir. Peter Skene Ogden, on more than one trying occasion, was worthy of all praise. It was
the former who, on the destruction by the Umpqua Indians of the train under the command of
J edediah Smith, an American and a riva( fur-trader, sent against the aggressors an armed party,
and restored to him, without charge, his recaptured goods; it was the latter who, upon hearing
of the Whitman massacre, instantly set out himself for the Cayuse country and purchased the
liberty of the surviving women and children. For the expenditure on this occasion, it may bPmentioned, the company have never requested or received payment. Their hospitality and
kindness to the early settlers drew upon them censure from home; while, in this country, those
who have received most at their hands have been most bitter in their abuse.
The white servants of the company, as their time expires: settle here and become naturalized.
Some of the officers, also, are already citizens, and others will follow their example. Very few
will ever leave the country.
In respect to the impression which it is supposed may be created by purchasing goods from
them for Indian service, it may be remarked, that any danger or misconception of this point has
passed away. Very few goods have, in fact, ever been purchased from the company· by
government officers for this purpose, and the reason, on those occasions, has been simply because
they alone had supplies of suitable kind.
The missions also require notice in connexion with Indian relations.
The Presbyterians formerly had stations among the Cayuse at Waiatpu, on the Wallah-Wallah
river, under the superintendence of Dr. Whitman; among the Spokanes at Chemakane, :upon a
branch of the Spokane river, under Messrs. Walker and Eels; among the Nez Perces at Lapwai,
near the mouth of the Kooskooskia, under Mr. Spalding; and at Kaima., on its headwaters, under
Mr. Smith. The last was maintajned but a short time, awl all of them have been abandoned
since Dr. Whitman's murder. The Methodists also once had a mission at the Dalles.
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The only mi~ ions now among the eastern tribes are those of the Jesuits and Oblats. There
arc, of the former, two priests at Fort Colville, two among the Pend d'OreilJes and two among
the C ur d' AI ncs. Of the latter, there is one at W ailatpu, and two on the Yakima. The
mi sian of....: t. ~Iary's, among the Flatheads, was given up in 1851, on account of the Blackfeet
incursions. The Yakima mission is not fixed, but transitory, having two regular stations, one
occupied in winter, the other in the summer.
Concerning the influence of the exi$ting missions, there can be no doubt that it is, to a certain
extent, beneficial in preserving peace among the tribes, as well as in settling private quarrels.
Beyond a very small number, however, their control over individuals is limited. They have,
unquestionably, inculcated principles of honesty and morality, which in some cases perhaps have
taken root, but have essentially failed in accomplishing ,any great and lasting improvement.
Many of the Indians have adopted certain forms of Christianity, such as the sign of the cross, the
repetition of short prayers, or singjng of canticles; but I have failed to notice that this has always
been a proof of trustworthiness. For the rest, it is evident that the objects of these gentlemen
are inconsistent with the settlement of the country, or the estab]ishment of fixed agencies. It is
not intended to be represented that they have used reprehensible means; but in the knowledge
that their influence must infallibly be shaken whenever contact with the whites becomes general,
it is not to be doubted that they have discouraged it.
In this connexion it may be remarked, that under no consideration should agencies be conferred
on priests or clergymen of any denomination, as the desire to propagate their own peculiar tenets
cannot fail to embartass their official relations. The distinction is already drawn among the ·
Indians between the "American" and French religions, and, as in the case of the Cceur d' Alenes
and Spokanes, has already created ill feelings. Any appointments of clerical officers will necessarily be regarded as an endorsement of their peculiar doctrines ; whereas all idea of a connexion
of religion and government should be discountenanced.
It is a fortunate circumstance that there has as yet been little or no negotiation with the Indians
of the Territory, and that their official relations with the government have been but few, and
those confined to tribes on the Columbia river. The evils arising from the want of a settled and
consistent policy, from constant changes of agents, and from the rejection of treaties entered into
with them, have not arisen here. The field is new, and it is highly desirable, both for the sake
of the whites and the Indians, that it should be entered upon witb judgment.
To remove the Indians altogether into any one district is impracticable, for the western verge
has been reached. To throw the fishing tribes of the coast back upon the interior, even were
the measure possible, would destroy them; nor is there any suitable region east of the Cascades
where all of the tribes now living there could be concentrated and find food. They must, therefore, remain as they are, adopting such a plan only as will remedy, so far as may be, the inconvenience of the contact.
The great primary source of evil in Oregon and the western part of this Territory is the donation
act, in which, contrary to established usage and to natural right, the United States assumed to
grant, absolutely, the land of the Indians without previous purchase from them. It followed, as
a necessary consequence, that as settlers poured in, the Indians were unceremoniously thrust
from their homes and driven forth to shift for themselves. No provision was made to support
them after their former means were taken away; and finally the treaties negotiated by authorized
agents of the government, in which some small patches of their own territories were secured to
them, were either r jected or passed over in silence. A consequence of this has been that a
natural distru t has sprung up in th j r minds as to the good faith of the government or its agents
in makinrr tr ati s at all. The policy has inde d one merit, that of economy. But a few years
will lap e fore a univer al e cheat will preclude the nece si ty of any purchase.
Exc ptinrr a fl w p r o south of the Columbia and nake rivers, and the Hudson's Bay Company s fort::~, there are few or no ;vhite ttlers within the li its of \Vashington Territory east of
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the Cascades. So far, therefore, as the tribes inhabiting that country are concerned, no difficulty
has as yet sprung up. It is entirely .in the power of the government to obviate its future occurrence.
But in order to avoid the rejection of future treaties, a course almost impossible to explain
satisfactorily, and which is rendered still more unfortunate by the length of time required to
amend or renew them, it is necessary to procure in advance from Congress some expression of
its views on the subject. This is in fact requisite under any circumstances, because the law
gives no power to the superintendent to make even provisional reserves, and lands set aside for
Indian use may be taken up without remedy before a satisfaction can be procured. In fact, they
are very likely to be so, with a view to speculation out of the government.
It is not believed that extensive reserves would be desirable for these tribes. The nature of
their country and their own habits make the case entirely different from those of the prairie
Indians. Although some of them cross the mountains in search of buffalo, they are not generally
hunters; nor is their country any longer a game country. They require the liberty of motion
for the purpose of seeking, .in their proper season, roots, berries, and fish, where those articles
can be found, and of grazing their horses and cattle at large; but they do not need the exclusive
use of any considerable districts. A large portion of their territory will, in all human probability,
never be occupied by white men; and so far nature has provided reserves. What is necessary
for them, and just in itself, is, that small tracts of good land should be set apart as permanent
abodes, where they may raise their vegetables and bury their dead, secure that they will not be
driven off at the pleasure of the first comer.
This is especially so, because their main resource during a portion of the year is speedily
destroyed in the neighborhood of settlements. A drove of hogs belonging to one white man will
consume the winter provision of a tribe of Indians. In like manner, the use of their customary
fisheries, and free pasturage for their stock on unenclosed lands, should be secured.
The subject of the right of fishery, in its present position, .is believed to be one concerning
which difficulties may arise. It is certain that the intention of Congress never was that the
Indians should be excluded from them; but as no condition to this effet:t was inserted in the
donation act, the question has been started w bethel" persons taking claims, including such fisheries,
do not possess the right of monopolizing them. It is, therefore, proper that this also should be
set at rest by law.
A tract of a mile square would, it is believed, be sufficient for each of the before-mentioned
tribes, or, where deemed more convenient, four quarter-sections at different points. This amount,
however, should not include the land required for agencies; and authority ought to be given to
the superintendent to set aside for this purpose not exceeding another square mile, (to be in one
body,) in the territory of each tribe, which shall be exempted from individual claim. It is not
supposed that it will be requisite to occupy them all at once; but, in anticipation of the future
settlement of the country, 1t is desirable to secure suitable positions, that the United States may
not be compelled to buy back what is required for public uses.
No conventional arrangements, strictly so speaking, are known which need action on the part
of the government; but the assurance has everywhere been given by the whites, settling among
the Indian tribes, that Congress would compensate them for the lands taken. Those among
whom establishments have bee:q made for any length of time, finding themselves crowded out of
their houses, and fast dwindling away, ask often when this promise will be fulfilled, for they have
but a little time left to employ it, and they leave no children behind. Distrust thus attaches to
the country, and the ad vance of settlement into new districts is looked upon with suspicion.
As regards treaties for the purchase of their lands and other purposes, it would be most ad vantageous simply to acquire the right of settlement at pleasure in their territory, except upon the
tracts reserved for their own use, leaving the remainder as lands common to both. Payment
should be made to them in goods, for although most of them understand the value of money per-
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£ ctly, the former mode is preferable, as it does not furnish an inducement to go into the towns,
and a~ it confer a greater benefit at less cost. The merchandise should consist chiefly of blankets, coar~e warm clothing, agricultural tools, &c., with as few of what is termed "Indian go~ds"
as pos ible. In re~pect to presents, the indiscriminate distribution of considerable amounts IS to
be avoided as u eless if not injurious. Small presents are proper on the occasional visits of chiefs
to the agencies, but these should be discouraged when not on business.
In negotiatinCY treaties, as the distance from the settlements to the residences of the different
tribes is very c~nsiderable, and the cost of transporting merchandise for presents to th~ interior
would be enormous, it is recommended that none whatever be given, with the exception of a little
tobacco for the council smoke, and on the conclusion of the treaty a beef-ox or two to each tribe.
If the reason is explained to them, as they will of course know what to expect when the treaty
is ratified, they will be perft!ctly contented. Should the suggestions elsewhere made be adopted,
arrangements may be in progress before the ;first distribution, which will much reduce the cost of
delivering the annuities. The estimates in other respects have been made for a small party of
officers and their necessary attendants. No troops are required, and every additional person
only adds to the expense and prevents celerity of movement.
As nearly two years must elapse after the conclusion of a treaty before a ratification can take
place, an appropriation be made, the goods purchased, forwarded, and transported to the place
of distribution in the usual course, it is recommended that an appropriation for the first payment
be made in advance, that the goods may be on hand as soon as the ratification takes place.
Goods for the eastP.rn part of the Territory should be shipped to Portland or Fort Vancouver;
those for the western, to Puget sound. But most of the necessary articles can now to better
advantage be purchased in San Francisco than imported from the States, and it is recommended
that this course be pursued.
In every treaty concluded with these tribes, it should expressly be stipulated that for offences
committed against the persons or property of the whites, the chiefs in the first instance shall be
held responsible for the delivery of the offender and the restoration of the goods, and that,
further, the amount of all damages shall be deducted from the annuity of the tribe. The chief
should receive some compensation for his responsibility, and be assured of the support of the
government in maintaining his authority.
With proper judgment and care, no difficulty is to be apprehended in managing the relations
with any of the tribes east of the Cascade mountains. They are none of them disposed to
hostilities against the whites, and the most that is to be feared is an occasional theft. Parties of
two or three might traverse the whole country without annoyance. Neither are they at variance
with one another, but pass fearlessly from tribe to tribe. Petty jealousies of course exist, as
they do between band and band in the same tribe; but there is no serious dissension, calculated
to lead to warfare among themselves. Policy requires that some military force should be maintained in the neighborhood of the great emigrant trails, and perhaps hereafter a post may be
required on the main Columbia, at or near Fort Colville; but for this there is no present necessity. Whatever force is employed should, however, be cavalry, and during the summer should
be kept constantly in motion.
One principle of policy, in particular, should be observed-the union of small bands under a
single head. The maxim of divide and conquer does not apply among these people. They
are never so disposed to mischief as when scattered and beyond control; whereas it is always in
the power of the government to secure the influence of chiefs, and through them to manage their
people. Those who at present bear the name have not influence enough, and no proper opportunity shoul be pared of encouraging and supporting them in its extension. This policy,
long pursued by the Hudson's Bay Company, was one secret of their former great influence.
It has b en me~tioned that a portion of the W allah-Wallahs, together with the Nez Perces
and the Cayuses live upon the borders of the two Territories, and partly in each.
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In relation to this state of things, it will be perceived that some arrangements must be made
between the two superintendencies, to prevent clashing in their government. The W allahWallahs proper, and the other bands south of the Columbia and Snake rivers under the Yellow
Serpent, may very well be separated from the Yakimas, as they already in fact, and together
with the other two tribes, remain under the jurisdiction of Oregon. The three are intimately
connected with one another. The W allah-W allahs and Nez Perces speak dialects of a common
language, and the Cayuses have abandoned their own for that of the latter. They have greatly
intermarried, their countries adjoin, and their separation would be almost as impossible as the
division of the tribe itself. Their reJations with the Oregon agency and people have, moreover,
been of long standing, and will remain more intimate than with those of this Territory. Except
the Bannaks and the Snakes, they form the only tribes falling within the eaEtern division of
Oregon.
Treaties should nevertheless be concluded with them at once on behalf of the citizens of both
Territories, and in the mean time their subsequent jurisdiction be permanently fixed.
The most judicious, and at the same time the most economical, mode of organizing the department, would probably be to divide the Territory into two districts, one on each side of the mount- ·
ains, in both of whiCh there should be a full agent. It should be his duty to visit in person, at
least once in each year, every tribe in his district, pay the annuities, supervise the farmers or
laborers employed to assist the Indians, and generally to act as the deputy of the superintendent.
The agent should be authorized to employ an assistant or clerk, who should live with him, and
during his absence on tours of inspection, manage the business of the office. When it is recollected that the Territory embraces eleven degrees of longitude by six in latitude, it will be obvious
that the superintendent, especially when his duties are united with those of the executive, cannot
give his personal attention to distant tribes, and that the most responsible duties must necessarily be discharged by subordinates. Their pay and position should be such as to secure men
thoroughly qualified, both by character, ability, and familiarity with the Indians. The pay of a
sub-agent, barely equal to the lowest wages of common labor, cannot be expected to secure the
efficient service of any man in such a situation, much less of a competent one. As the agent himself cannot personally supervise all the different tribes in learning the use of their tools, the proper
arrangement of their crops, building fences, &c., it is recommended, further, that the superintendent, under the sanction of the department, be authorized to allow the pay of a sub-agent to not
more than one person for each principal tribe of Indians who shall settle among them, and under
his direction, or that of the agent, assist in teaching them. Should this, however, not be deemed
advisable, the agent should be allowed to hire for at least three months during each of the first two
years after the ratification of the treaty, a person suitable for the task.
Their own cattle would, among the eastern tribes, suffice for their wants in breaking up their
land, and doing the requisite hauling. In the western agency the work would require to be done
chiefly by hand, as the wooded country of the coast does not afford sufficient range, and the Indians have but few horses, and no cattle. Another provision ought to be made for the protection of their fields in that district. Settlers taking up lands adjoining the reserved grounds
should be compelled to do half the fencing necessary to exclude their hogs and other stock, the
Indians, under the direction of the agent, doing the remainder. As it is, they are exposed to the
loss of their little provision, and government will probably be called upon to remunerate them
for the damage.
The location recommended for the eastern agency is the neighborhood of the old Chemakaine
mission, which affords good land and timber, and is both central to the district and accessible to
wagons from W allah-W allah or Fort Col ville. For the western agency, sqme point on or near
the southern end of Whidby's island would probably be the most convenient.
The Columbia river should be constituted a sub-agency, to have jurisdiction over the scattered
bands of the Upper and Lower Chinooks, and those of the Klikatats who reside either in vyhole
64f
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or in part among them. The boundaries of thi jurisdiction can be settled by the supe:intend~n~,
as it is advi ed that the Indians li ing within it be for the most part left to the operatiOn of CIVIl
law; the duties of the sub-agent will not be more onerous than can be performed with the
necessary attention to his other occupations, and no particular residence need be furnished or
designated.
In the present condition of the Territory there is great confusion as to the applicability of the
laws regulating intercourse with the Indian tribes. For certain purposes it is Indian country,
while for others it assuredly is not, and in every respect it is desirable that Congress draw the
line of distinction.
The difference between the eastern and western sections of the Territory may require some
few differences in legisla6on. The western portion is as yet the only one where settlements
have been made; it is there that the bulk of the population will continue to be ; but very radical
amendments are demanded in the other also. The following have suggested themselves:
Act qf June 30, 1834. Section 2, prohibiting trade with the Indians without license, to be
repealed, except, of course, in spirituous liquors, the introduction of which into the Territory
east of the mountains may continue to be illegal. West of them, however, the law as against
importation is nugatory, and should be repealed. The repeal of sections 3, 4, 5, and 6, will
necessarily follow. In case of the settlement of the country by the whites, there will of course
be merchants and traders, and the Indians should have the right to purchase where they can get
the best and cheapest goods. This they will do in any event, and the section will continue to be
a dead letter, even if not repealed.
Section 7 to be limited to clothing and goods of American or European manufacture. These
Indians have few peltries, and look forward to the sale of stock, horses, and potatoes, as a benefit
to be derived from the incoming of settlers.
Section 9 to be repealed, and, as a substitute, the marking of cattle, horses, mules, hogs, and
other domestic animals, with conspicuous ear or other marks, to be required, which marks, as in
the western States, to be recorded in the office of the clerk of the county; a penalty to be affixed
to the effacing of marks, adopting a mark previously recorded, forging a mark, or falsely marking
animals.
Section 20. It is proposed that in lieu of the penalty here affixed, the jury shall impose the
fine-not, however, to be less than say $50 for each offence; and also the term of imprisonment,
if that is not repealed. One practical difficulty in the execution of the present law is, that juries
are inclined to consider the amount of the penalty as too great to rest upon Indian evidence only;
some other changes will follow from the amendment proposed to section 25.
Section 25. For the purpose of better defining the limits of federal and territorial jurisdiction,
it is proposed that the power of the former shall extend to all cases offelony, and that of the latter
to cases of misdemeanor; that the federal courts have alsG> power to appoint commissioners in
each county, whose duties and powers shall be the same as those of commissioners of the United
States courts in other States and Territories, and who shall be entitled to the same fees as
justices of the p eace in the Territory of Washington.
As an additional section, it is recommended that in all cases where the military forces of the
United States shall be employed against Indians, and shall take as prisoners or enforce the
delivery of persons accused of any crime, it shal be competent for them to try by court-martial
and inflict such punishment as the case may warrant, even to that of death. The object of this
provision is, the greater impression upon the tribes produced by a speedy punishment, and the
saving of tbe great expense consequent upon the keeping of prisoners until courts can be convened at di tant places. The rules of the common law, moreover, in relation to evidence, are
glarin ly in pplica le to ca es where Indian testimony is taken, that a conviction would be
utt rly impos~ible in mo tin tances, if d pending entirely upon it.
There i another measure which, under proper r gulations, it is believed would prove of essen-
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tial benefit to the Indian, and of great convenience to the citizen-a \vell-considered system of
apprenticeship. Neither those of the coast nor those of the interior have any objection to service ;
on the contrary, they all regard it as an advantage in securing a certainty of food, and the means
of purchasing necessaries. Large numbers of Spokanes, Yakimas, &c., come down in the winter
to Vancouver, Portland, and the other towns, to seek employment, and their number is yearly
increasing. They do small jobs, and work as boatmen, porters, and house-servants, and, besides
many presents of clothing, get good wages, averaging thirty dollars a month. They are, however,
as might be expected, inconstant, and after a short time return to their homes, or spend their
money in gambling before seeking work again. In a country where labor is as much needed as
it is here, even this comparatively unprofitable kind is in demand. Were, however, a measure
adopted which would give permanency to the -relation of master and servant, and at the same
time protect the rights of the latter, the value of Indian labor 'vould be greatly raised. A~ it is,
many persons hold slaves, purchased from their Indian masters, 'vho are to a certain extent
profitable, though they are generally of the worst class. The Indians show considerable mechanical ingenuity, and would undoubtedly make good blacksmiths, carpenters, and mechanics
generally. As household domestics, attendants on the saw-mills, and in many other ways, they
can be employed to advantage ; but it is especially as farm servants that the proposed measure
would be most useful, as, at the expiration of their term of service, they would carry back with
them a sufficient knowledge of agriculture to improve their condition at home. I \Vould therefore
recommend that the superintendent of Indian affairs, or any full agent, under such general regulations as the superintendent may direct, be authorized, with the consent of the parents or next relations, to bind any Indian child as an apprentice to a citizen of good character and standing, on
such terms and for such time as may be agreed upon, not, however, to extend beyond the period
when the apprentice shall reach the age of twenty-one year:s; the contract subject to be terminated
by the superintendent or agent, should he be satisfied of personal ill-treatment, immoral use, or
an intention to leave the Territory. As the practical details of such a system can hardly be perfected in advance, and as abuses might arise which would require an earlier action than could
be procured from Congress, it is suggested that the superintendent be vested with entire powers,
subject only to the revision of the department.
These measures, it is believed, are sufficiently comprehensive to cover the whole ground, and
at the same time preserve all that is requisite of the system.
The western division of the Territory remains to be considered. On the Columbia river and
at Shoalwater bay are a few remnants of the once numerous Chinooks. Of these there were,
properly speaking, two nations-the Upper and the Lower Chinooks; the former extending from
the Dalles nearly to the Cowlitz river; the latter from thence to the ocean. As these are better
known from previous accounts than any others on the Pacific, it is unnecessary to dwell at length
upon them. Besides the small party at the Cascades already referred to, there are of the Upper
nation but five bands, living at different points on the Washington side of the river, and one at the
mouth of Dog river, in Oregon. In whatever arrangement is made, it would be well to include
the whole. They number but about 200. Of the Lower Chinooks there are six or seven settlements, most of which consist of single families. The one on Chinook beach is the largest, and
amounts to 66. Almost all these are, however, intermingled with the Chihalis. One of their
grounds is upon the south side of the Columbia, opposite the mouth of the Cowlitz, and therefore
in Oregon. The total number of this tribe is reduced to about 120. There are four persons
who claim to be chiefs: Ske-ma-que-up at W ahkiakum, To-tili-cum at Woody Island, E-la-wah
at Chinook, and Toke at Shoalwater bay. As this last named locality has only recently been
much known, a rather more particular notice of it is not out of place. It was really the principal
seat of the Chinooks proper, who resorted to the Columbia mostly for their spring salmon, while
they dug their clams and procured their winter supplies on the bay. It formed, in fact, a perfect
Indian Paradise in its adaptation to canoe travel and the abundance of scale and shell-fish which
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it furni bed. The outhern half of the bay belonged to them; the country on the Willopah river
to tbe tribe of that name, and the upper end to the Chihalis. Trails now partially obliterat~d
and overgrown connect it with the Cowlitz, the Chihalis, and different points on the Colum~m,
with the people of which the inhabitants kept up a trade in dried fish and clams, purchas1~g
in return kamas, wappatoo, and other foreign commodities. At present but few Indians remanl
here, the smallpox having nearly finished its work during the past year. In the winter and spring
it spread with great virulence along the coast as far north as Cape Flattery. Some lodges upon
the southern peninsula of Shoalwater bay were left without a survivor, and the dead were found
by the whites lying wrapped in their blankets as if asleep.
.
Quite extensive cemeteries are scattered along the bay, the canoes in which the bo·dies of
former generations were deposited having out-lasted the race itself.
The Willopahs, or, as called by Capt. W-i.lkes, Qualioquas, may be considered as extinct, a
few women only remaining, and those intermarried with the Chinooks and Chihalis.
Part of the Chihalis Indians still frequent the bay for fish, clams, and oysters, and, with the
Chinooks living there, arc employed by the w bites in taking the latter for market. They bring
their canoes along the coast: if the water be smooth, paddling outside the breakers ; if rough,
trailing them with great dexterity between the surf and the beach. They have some horses, ar~d
this beach is a favorite race-ground. The number of the tribe upon Gray's harbor, and that part
of the river from the Satsop down, is supposed to be about one hundred and fifty. No settlements have been made on Gray's harbor, and only three claims taken up; but it is impossible
to foresee at what moment population may thrust itself into any district, and another season may
find this occupied throughout.
There are said to be several other bands inha!Jiting the northern branches of the Chihalis, the
Whishkah, Wynoochee, &c., between whom and the whites there has been no intercourse whatever, and who have never been included in any estimate. For the present purpose they may,
with sufficient probability, be reckoned at three hundred. The Indians of the Upper Chihalis
will be considered in connexion with the Cowlitz.
Following up the coast, there is another tribe upon the Kwinaitl river, which runs into the
Pacific some twenty-five miles above the Chihalis, its headwaters interlocking with the streams
running into Hood's canal and the inlets of Puget sound. Little is known of them except that
they speak a different language from the last. Still farther north, and between the K winaitl and
the Makahs, or Cape Flattery Indians, are other tribes whose names are still unknown, hut who,
by the vague rumors of those on the Sound, are both numerous and warlike. All these have
been lately visited by the smallpox, with its customary desolating effects.
The Cowlitz, likewise a once numerous and powerful tribe, are now insignificant and fast disappearing. The few bands remaining are intermingled with those of the Upper Chihalis. According to the best estimates obtained, the two united are not over one hundred and sixty-five in
number, and are scattered in seven parties between the m!Juth of the Cowlitz and the Satsop.
The Taitinapam, a band of Klikatats already mentioned, living near the head of the Cowlitz,
are probably about seventy-five in number. They are called by their eastern brethren wild or
wood Indians. Until very lately they have not ventured into the settlements, and have even
avoided all intercourse with their own race. The river Indians attach to them all kinds of
superstitious ideas, including that of stealing and eating children, and of travelling unseen.
Upon the estimates above stated, the whole number of all the Indians south of Puget sound,
and between the Cascades and the coast, would amount to about eight hundred and fifty,
in place of three thousand, the estimate of Captain Wilkes in 1841-a diminution of- per cent.
per annum.
In r gar t all the e tri cs, scattered as most of them are in small bands at considerable distan
'~art i _.·e m h rdly worth w·hile to make any arrangem nts looking forward to perman c or mv 1v•n gr at x en e. The case of the hinooks and Cowlitz Indians in particular
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seems desperate. They are all intemperate, and can get liquor whenever they choose. They
are, besides, diseased beyond remedy, syphilis being with them hereditary as well as acquired.
The speedy extinction of the race seems rather to be hoped for. than regretted, and they look
forward to it themselves with a sort of indifference. The duty of the government, however,
is not affected by their vices, for these they owe, in a great measure, to our own citizens. If it
can do nothing else, it can at least aid in supporting them while they survive. They live almost
altogether among the whites, or in their immediate neighborhood, taking and selling salmon,
or doing occasional work, and for the rest letting out their women as prostitutes. No essential
advantage would, it is feared, be obtained by removing them to any one location, for they would
not long remain away from their old haunts, and probably the assignment of a few acres of
ground for their villages and cemeteries, and the right of fishing at customary points, would effect
all that could be done. Still, if they should manifest such a wish, the experiment might be tried
of settling each tribe in one village at some place not yet occupied, and constituting it a reserve.
This, except during the salmon season, might remove them somewhat farther from temptation.
The tribes that inhabit the region bordering on Puget sound and the Straits of Fm:a alone
remain; and in speaking of them, it will be most convenient to commence with the Straits, and
following up Hood's canal to the inlets at the head of the Sound, thence return northward
by the eastern shore and the islands, to the boundary line of the British provinces.
The ~Iakahs, or Classets, inhabit the coast in the neighborhood of Cape Flattery, their country
extending but a short distance up the Straits, where it adjoins that of the Clallams. Their
language is said to extend down the coast about half way to Gray's harbor. This tribe, which
has been the most formidable to navigators of any in the American territories on the Pacific, numbered, it is believed, until very recently, five hundred and fifty.
During the last year the smallpox found its way to their region, and, it is reported, reduced
them to one hundred and fifty, their famous chief, Flattery Jack, being among the number who
died. The Makahs resemble the northwestern Indians far more than their neighbors. They
venture well out to sea in their canoes, and even attack and kjU the whale, using for this harpoons
pointed with shell, and attached by a sinew line to seal-skin floats. It is said that the year
previous to the sickness, they took 30,000 gallons of oiL This was purchased chiefly 'ly vessels.
They also take a number of sea otter-the skins of which are sold at Victoria-and raise a good
many potatoes.
.
Among their articles of manufacture are blankets and capes, made of the inner bark of the
cedar, and edged with fur. Their houses are of considerable size, often fifty to a hundred feet
in length, and strongly built. They sometimes place their dead in trees, at others bury them.
Their marriages are said to have some peculiar ceremonies, such as going through the performance of taking the whale, manning a canoe, and throwing the harpoon into the bride's house.
The superior courage of the Makahs, as well as their treachery, will make them more difficult
of management than most other tribes of this region. No whites are at present settled in their
country; but as the occupation of the Territory progresses, some pretty stringent mea1-mres will
probably be required respecting them.
Next to the IYiakahs are the Clallams, or, as they call themselves, S'Klallams, the most formidable tribe now remaining. Their country stretches along the whole southern shore of the
Straits to between Port Discovery and Port Townsend; besides which, they have occupied the
latter place, properly belonging to the Chimakum. They have eight villages, viz: Commencing
nearest the Makahs, Okeno, or Ocha, which is a sort of alsatia or neutral ground for the runaways
of both tribes; Pishtst, on Clallam bay; Elk wah, at the mouth of the river of that name ; Tsewhit-zen, or False Dungeness; Tinnis, or Dungeness ; St-queen, Squim bay, or Washington
harbor; Squa-que-hl, Port Discovery; and Kahtai, Port Townsend. Their numbers have been
variously estimated, and, as usual, exaggerated ; some persons rating them as high as 1,500
fighting men. An actual count of the last three, which were supposed to contain half the popu-
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lation, wa made by th ir chiefs in January, and, comprehending all who belonged to them,
wheth r pre nt or not, gave a population of only 376 all told. The total number will not
pr bably exceed 00. That they have been more numerous is unquestionable, and one of the
chiefs informed me that they once had one hundred and forty canoes, of eighteen to the larger
and fourteen to the smaller size ; which, supposing the number of each kind to be equal, gives a
total of 2,240 men.
One cause of the over-estimate so frequently made of Indians, is their habit of moving about,
gathering in bodies-one day at one place, and at another the next; thus leaving the impression
of great numbers in each. Many of the Clallams of Vancouver's island, too, visit the American
side of the Straits, and swell the apparent population. The total of all the tribes in this part of
the Territory has, however, been placed rather under than over the mark, for many of them live
altogether off the Sound, and have not come in contact with the whites.
The head chief of all the Clallams was Lach-ka-nam, or Lord Nelson, who is still living, but
has abdicated in favor of his son, S'Hai-ak, or King George-a very different personage, by the
way, from the chief of the same name east of the mountains. Most of the principal men of
the tribe have received names either from the English or the "Bostons ;" and the genealogical
tree of the royal family presents as miscellaneous an assemblage of characters as a masked
ball in carnival. Thus, two of King George's brothers are the Duke of York and General Gaines.
His cousin is Tom. Benton; and his sons, by Queen Victoria, are General Jackson and Thomas
Jefferson. The queen is daughter to the Duke of Clarence, and sister to Generals Scott and
Taylor; as also to Mary Ella Coffin, the wife of John C. Calhoun. The Duke ofYork's wife is
Jenny Lind; a brother of the Duke of Clarence is John Adams; and Calhoun's sons are James
K. Polk, General Lane, and Patrick Henry. King George's sister is the daughter of the late
Flattery Jack. All of them have papers certifying to these and various other items of information, which they exhibit with great satisfaction. They make shocking work, however, in the
pronunciation of their names; the rs and fs being shibboleths which they cannot utter.
It is a melancholy fact that the Clallam representatives of these distinguished personages are
generally as drunken and worthless a set of rascals as could be collected. The Clallam tribe has
always bad a bad character, which their intercourse with shipping, and the introduction of
whiskey, have by no means improved.
The houses of the chiefs at Port Townsend, where they frequently gather, are of the better
class-quite spacious and tolerably clean. Two or three are not less than thirty feet long by
sixteen or eighteen wide, built of heavy planks, supported on large posts and cross-beams, and
lined with mats. The planks forming the roof run the whole length of the building, being
guttered to carry off the water, and sloping slightly to one end. Low platforms are carried
round the interior, on which are laid mats, serving for beds and seats. Piles of very neatlymade baskets are stored away in corners, containing their provisions. There are from two to
four fires in each house belonging to the head of the family, and such of his sons as live with
him. They have an abundance of salmon, shell-fish, and potatoes, and seem to be very well off.
In fact, any of the tribes living upon the Sound must be worthless indeed not to find food in the
inexhaustible supplies of fish, clams, and water-fowl, of which they have one or the other at
all times. They have a good deal of money among them, arising from the sale of potatoes and
fish, letting out their women, and jobbing for the whites.
The Clallams, and in fact all the other Sound Indians, flatten their heads. Their canoes are
of different models; the common one being that known as the Chinook canoe, the most graceful
of all; some of which are of large size and great beauty. They have, besides, one called the
ue n Charlotte's Island canoe, which, in a heavy sea, is preferable to the first as less liable
t be
arde a t rn. The canoe used for duck-shooting is very pretty, and exceedingly well
a ~ t
~ r the ur e. It its low on the water, and an Indian seated in it, and gliding
eneath the sha \ s f the trees, or lying beside some projecting log, would
n 1 Jes ly al
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need sharp eyes to detect him. Another and very large canoe, of ruder shape and workmanship,
being wide and shovel-nosed, is in use among all these tribes for the transportation of their
property and baggage. Among their characteristic manufactures are blankets or robes made
of dogs' hair. They have a kind of cur with soft and long white hair, which they shear and
mix with a little wool or the ravellings of old blankets. This is twisted by rolling on the knees
into a cord or coarse yarn, and is then woven on a frame. They nse the down of water-fowl in
the same way, mixing it with hair, and forming a very thick and warm fabric.
The Clallams, as well as the Makahs and some other tribes, carry on a considerable trade
with Vancouver's island, selling their skins, oil, &c., and bringing blankets in return. At present
it is hardly worth while to check this traffic, even if it were possible; but when the white
population increases, it may become necessary as a revenue measure. In any treaties made with
them, it should enter as a stipulation that they should confine their trade to the American side.
Apart of the Clallams are permanently located on that island, and it is believed that their language is an extensive one. The Lummi, on the northern shore of Bellingham bay, are a branch
of the same nation.
This tribe have, within the last year,· been guilty of the murder of three Americans, as well
as of several robberies. For the first, that of a man named Pettingill, one of the two perpetrators
was secured by arresting the chief, and has been in custody at Steilacoom some months
waiting his trial. The other case was the murder of Captain Jewell, master of the barque John
Adams, and of his cook, and was unknown till recently, as it was suppos'ed that Jewell had
absconded. In both cases the parties had considerable sums in their possession, which fell into
the hands of the Indians. On learning of the last affair, a requisition was made by Governor
Stevens upon the officer commanding the military post at Steilacoom, and a party promptly
despatched there to support the special agent in securing the criminals.
Some severe lesson is required to reduce them to order, as their natural insolence has been
increased by the weakness of the settlements near them, and by the facility with which they
can procure liquor. The establishment of a military post at some point on the Straits would
be very desirable for the purpose of overawing them and their neighbors.
Above the Clallams are the Chimakum, formerly one of the most powerful tribes of the Sound,
but which, a few years since, is said to have been nearly destroyed at a blow by an attack of the
Snoqualmoos. Their numbers have been probably much diminished by the wars in which they
were constantly engaged. They now occupy some fifteen small lodges on Port Townsend bay,
and number perhaps seventy in all. Lately, the Clallams have taken possession of their country,
and they are, in a measure, subject to them. Their language differs materially from either that
of the Clallams or the Nisqually, and is not understood by any of their neighbors. In fact, they
seem to have maintained it a State secret. To what family it will ultimately be referred, cannot
now be decided. Their territory seems to have embraced the shore from Port Townsend to
Port Ludlow. Still above the Chimakum are the Toanhoock, occupying the western shore of
Hood's canal. They are a branch of the Nisqually nation; but their dialect differs greatly from
those on the eastern side of the Sound. They amount to about 265. With them may be classed
the Skokamish, upon the head of the canal, who probably number 200. Neither of them have
had as much intercourse with the whites as most of the Sound tribes.
Upon Puget sound, and the inlets communicating with it, are several small bands, the remnants of once larger tribes, formerly all, it is believed, under one head chief. Of these the
Squalli-ah-mish or Nis-qually is the most numerous, and deserves particular mention as having
given its name to the general language. Their respective numbers will be given in the general
statement.
To the north of this group, another may be formed of those inhabiting the shores of Admiralty
inlet from Puyallup river to- Suquamish head, including Vashore's and Bainbridge's islands, Port
Orchard, Elliott bay and the D'W amish river, and Port Madison. Most of them are nominally
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un r a chief named
-at-tl , belonging to the uquamish tribe, but residing principally with
an th r, the D'Wami h. Thi la t i th one call d, on the charts of Puget sound, the Nowami~h; and it should be m ntioned that a v ry con iderable difference in the spelling of almost all
the e names exi ts, arising from the fact that several letters of their alphabet are convertible ; as
D and , n and M, Q and G. For instance, the band in question are indifferently termed
N' W am ish and D '\V ami ~h; another clan of the same trio, the Samamish, are also called Sababish;
and the name Suquamish is frequently changed into----. The D'Wamish are the best
known of this connexion, from their neighborhood to the rising town, named after their c:hief
Se-at-tle, and the whole generally bear their name, though they are by no mean;; the most numerous. Their proper seat is the outlet of a large lake emptying into the D'Wamish river, and
not on the main branch. At that place, they, and some others, have small patches of potato
ground, amounting altogether to perhaps thirty acres; where, it is stated, they raised during the
last year about 3,000 bushels, or an average of one hundred bushels to the acre. Of these they
sold a part, reserving the rest for their own consumption. Each head of a family plants his own,
the quantity being regulated by the number of his women. Their potatoes are very fine, though
they have used the same seed on the same ground for a succession of years.
The jealousies existing among all thesepetty bands, and their fear of one another, is everywhere
noticeable in their establishing themselves near the whites. Whenever a settler's house is erected,
a nest of Indian rookeries is pretty sure to follow if permitted; and in case of temporary absence,
they always beg storage for their valuables. The compliment is seldom returned, though it is
often considered advantageous to have them in the neighborhood as spies upon others. Some
amusing traits of character occasionally develop themselves among Indians, of which an instance
happened with these. A saw-mill was erected during the last autumn, upon the outlet of the
lake, at a place where they are in the habit of taking salmon. The fishery was much improved
by the dam, but what afforded the greatest satisfaction to them was its situation upon their property, and the superior importance thereby derived to themselves. They soon began to understand
the machinery, and took every visitor through the building to explain its working, and boast of it,
as if it had been of their own construction.
The southern end of Whidby's island, and the country on and near the mouth of the Sinahomish river, belong to the Sinahomish tribe. These number, including the bands connected with
them, a little over 300. Their chief is S'Hoot-soot, an old man who resides chiefly at Skagit
head. Above them, and upon the main branch of the river, is another band, not under the same
rule, the Snoqualmoos, amounting to about 200 souls. Their chief, Pa.t-ka-nam, has rather an evil
celebrity among the whites, and two of his brothers have been hung for their misdeeds. This
band are especially connected with the Yakimas, or, as they are called on the Sound, Klikatats.
It requires notice in this place, that _besides the tribes, or bands, inhabiting the shores and the
lower part of the rivers, there are on the headwaters of the latter, along the whole course of the
Cascade mountains, another range of tribes, generally independent of the former, who rarely
descend from their recesses, but are intermediate in their habits between the coast and mountain
tribes; except the Taitinapam, however, they all belong to the general family upon whose borders
they live. Those in the neighborhood of the passes own a few horses, which subsist in the small
prairies skirting the base of the mountains.
The tribes living upon the eastern shore possess also territory upon the islands, and their usual
custom is to resort to them at the end of the salmon season-that is, about the middle of N ovember. It is there that they find the greatest supply of shell-fish, which form a large part of their
winter stock, and which they dry both for their own use and for sale to those of the interior. The
sum mer and fall they pend on the main, where they get fish and put in their potatoes.
Below the inahomi h orne the toluchquamish, (river people) or, as their name is usually
corrupt d, teila uami"h, whose country i"' on a stream bearing their name; and still north of
th m the Kikialti .
o opportunity has afforded itself for accurate inquiry into the numbers of
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ithcr. The first are said by some to amount to tWo hundred, while the latter may perhaps be
et down at eventy-five. The next tribe proceeding northward are the Skagits, who live on the
main around the mouth of the Skagit river, and own the central parts of Whidby's island, their
principal ground being the neighborhood of Penn's cove. They have lately diminished in numbers and lost much of their influence since the death, a year or two since, of their chief, S'neetlum, or, as he was commonly called, Snakelum. The tribe has been long at enmity with the
Clallams, who have attempted to encroach upon their lands. The Skagits raise a considerable ·
quantity of potatoes, and have, besides, a natural resource in their kamas, which grows abundantly on the prairies of Whidby's island. Both of these are now being greatly injured by the
cattle and hogs of the settlers. The kamas, it is worth mentioning, improves very much by cultivation, and it is said to attain the size of a hen's egg in land that has been ploughed. Swine
are exceedingly fond of it. The Skagits are about three hundred all told ; and there are other
bands upon the headwaters of their river, amounting probably to as many more.
Below the Skagits again, occupying land on the main upon the northern end of Whidby's island,
Perry's island, and the Canoe passage, are three more tribes, the Squinamish, Swodamish, and
Sinaahmish, probably two hundred and fifty or three hundred altogether; and lastly the Samish,
on the small river of that name and the southern part of Bellingham bay, estimated at one hundred and fifty. With these, according to the best information procurable during a rapid journey
of inspection, the Nisqually nation terminates, the next tribe to the north speaking a dialect of
the Clallams.
It is probable that that of the Samish is a by-word between the two.
The Lummi, living on a river emptying into the northern part of Bellingham bay and on the
peninsula, are variously estimated at from four to five hundred. Their chief is Sahhopkan; in
general habits they resemble the Clallams.
Above the Lummi, on the main fork of the river which is said to rise in and carry offthe water
from Mount Baker, is still another considerable tribe called the Nooksahk. They seem to be
allied with the Lummi and the Skagit, and, according to Indian account, they speak a mixed
language. They are supposed to be about equal in numbers to the Lummi.
The Shimiahmoo inhabit the coast towards Frazier's river; nothing seems to be known of
them whatever. · Th~y are probably the most northern tribe on the American side of the line,
the Kowailchew lying principally, ·if not altogether, in British territory.
Concerning the tribes north of the Sinnhomish, nothing but estimates founded on the opinions of
the few settlers in that district could be gathered, the opportunity afforded by a hasty voyage
through the Sound being, of course, very limited. Steps have been taken to correct them. · The
general result, it is believed, will warrant the estimates furnished.
Accompanying the recapitulation of the tribes in the western district will be found the estimate
of Captain Wilkes in 1841, and one calculated by the Hudaon's Bay Company in 1844, which
was politely furnished by Dr. W m. F. Tolmie, at Fort Nisqually. The latter exhibits what,
according to the best information, is the decrease since that period in the tribes then known, but
no adequate data then existed on which to base a reliable comparison. For the purpose of procuring certain returns hereafter, a form is herewith enclosed, and it is recommended that the
agents be obliged annually to make out as fully as practicable.
Some variations from the plan suggested for the management of the eastern district will necessarily suggest thernsel ves in respect to the \vestern, though it is believed they are not material ;
but owing to the great number of small bands into which most of the Indian population is broken
up, the labor of treating with and disposing of the latter will be much the greatest. It is therefore recommended that a separate commission be appointed for that district.
In order to bring the whole subject fully before the government, estimates have been prepared,
based upon the best opinions and information attainable, of the expenses of negotiating treaties
with the tribes of each district; of the annual payments they may be expected to involve; of the
55f
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~t of tabli bing au ncie , and finally of the yearly expense of maintaining them. It is helie ed that the plnn uuu
st~d will prove efficient, and that the expense is but trifling, compared
bb
.
with the extent of the country to be purcha ed; the number and situation of the tribes occupymg
it, and, above all, of the advantage to be secured to the Territory in the quiet and effectual settlement of perspective difficulties. No plan, however well devised, can be successful with~ut
the concurrence of the citizens; and in making these suggestions, the advice of men possessed of
experience in Indian relations has been obtained.
GEORGE GIEBS.
Capt. GEoRGE B. McCLELLAN,
Commanding Western Division N. P. Railroad Exploration.

I have examined the foregoing report, and fully approve of Mr. Gibbs's views as therein expressed, and would respectfully recommend that they be adopted.
.
GEORGE B. McCLELLAN,
Lieutenant Engineers and Brevet Captain Commanding, 4'-c., 4c.

The estimates, as they relate to the Indian service solely, and as they are not approved by
me, are not submitted. The Nez Perces are almost exclusively in Washington Territory; and
being closely affiliated with the other tribes of the Territory, accompanying them always in their
annual hunt, they should be attached to the Washington superintendency. There should be three
agencies in the Territory-the eastern, central, and western agencies-for reasons set forth in
my reports to the Indian bureau, and which have been approved both by the department and by
Congress. By a law of Congress it is made the duty of the officers of the Indian department to
make all treaties with Indians. Hence, the proper commissioners will be the Indian superintendent and his agents. There are minor points which are not approved; but the report, generally, is submitted as one of ability, and as exceedingly creditable to its author.
ISAAC · I. STEVENS,
Governor of Washington Territory.
Census

of various Indian tribes living on or near Puget Sound, N. W. America, taken by W. F .
. Tolmie in the autumn of 1844.

Names of tribes.

Remarks.

ai
<D
c

~

0

- - - - - - - - -- 1·- - - - - - - - - - - - - ------~ --- ~ --------Sta.k-ta.-mish. - - - -- -- . -- - - --- •
Squaks'na-mi h . -.-- •• --- . --Se-hchwa-mish ..•••• - -------.
q_ualli-a-mish ...•••••••••••.
Pu-yal-lup-a-mi h .......••.•. - ~
S'Ko-ma-mi h ..••.••••.. -- ..
u-qua-mi h ..•.•..•.•••.•••.
in-a-ho-mish .••••.. _•••••.•.
.~o-qual-~ook. . - .•.•.••.• _...
m-a-ab-mt h ..........•.• ___ _
b-lum-mi. __ ------ ________

62
44
23
162

62
33

29
138

~~ I

158
102
122

I

39
28
7

75
37

1
22
102
100
153

34

113

37

7
6"

\

I

23
4
3
30

33

7

2
97

7
64

61

59 . ----.

65

8

47
52

57

21
25
30
66

207
135
92
471
207

8~ I

190

118

525
322
373

5

27
17
14
92

l3
7
7
4

34
160
61

93

36

14
28
27

11

190

:~6

8

23

244

60

15

Between Olympia and Nawau-kum river.
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Captain Wilkes's .Estimate-1841.
Tribes and localities.

Population.

Chinooks .........•••...•. - .... ---. · ·-- · · ·- ·-- · • ·- ·- · • ·-- · · • • • • • · · •·• • • · • • • · ·- · · · • • • • • • • • · ·--. • . . . • • • •
Pillar Rock, Oak Point, and Columbia river ..• - ---- • • • • • · · • • • · · · · · · · • ·- · · • • • • · • • • • · - · • • · · ----.. . . . • . • • • • .
Cowlitz ..•...•................ - -·- • · · · • · • • · • · ·:. • · • · • · · · • · · • • · · · • • • • • · · • • • • · • • • · • · • • • • · · · • • · · •• ••. • . • •
Chibalis and Puget Sound .....•• --- - - • • • • · · • • • · · • • • • • · · · • • · • · • • • • · • · • • · • • • • • • • • • • • • • • • • • • · ·---.. • • • • • .
Nisqually ..••........•••.. --- -·- • • · · • • • • · · • • • • · • · · · · · · · • · • • • • • • · · · · · · · • • • • • • · • • • • • · · • • • • · • • • • ••.•• -..
Port Orchard .......... ---- ---- - · · · · • • • • · · · · · · · · · • • · · · • • • • · · • • · • · • • • • · • • • • · • · · · • • • • • • • • • · • • ·--- ·.--..
Penn's Cove, Whidby's island, including the main land, (Scatchae tribe)....................................
Birch Bay ..•..........•... ----- · ---- ·----- ----- · • • · · · · • · · · ·--- ·- ·- • ·- · ·- • • • · • ·- • • • · • ·--- • ·-. • • • • . . . •
Clallams at Port Discovery, New Dungeness, &c..........................................................
Port Townsend •.....•..•.............. - •...• -- ...... ----- ••••• --- • ---- •• -- ·-- . ---- •.•• -.. • . . . • • • • • • • .
Hood's canal, (Suquamish and Toando tribe) ..•••••.•.•.••••••....•....•.••.••••••••••••••••••.• ; • • • • • • • • .
Total .....•••••..••..•••...•..••..•••....•..•.••••.....••..•.••••••••••••••••••.••••.••••••..

Estimate

if Indian

tribes in the Western district

o/ Washington
r:ri

l"d

Names of tribes and bands.

Where located.

dQ;)

dQ;)
~

Upper Cbinooks-5 bands,
not including Cascade
band.

§

~

s

]

~

H

0

32

34

Territory-January, 1854.
Oil
Q;)

:9
1-<

Remarks.

~

~

0

66
50
100
200

Cowlitz and Upper Chihalis. On Cowlitz river and the Cbihalis, .••••..••••..••.•.
above the Satsop.
Tai-tin-a-pam.. . •• • • • • • • . Base of mountains on Cowlitz, &c ....•••..••••..••••.
Quin-aik, &c....... • • • • • . Coast from Gray's harbor northward ...•••..••••..••••.
Makahs....... • . . . • • • • • . Cape Flattery and vicinity .•.•••....•••....••...••••.
S'Klallams.... . . . . . • • • • . Straits of Fuca .........•.•.••••... ~ •••..•••..
Kahtai...... . • • . • . . • • • • . Port Townsend..... . • • • • . • . . . • • . .
67
88
155
Ka-quaitl. •. . • . • . . . • • • . . Port Discovery...................
24
26
50
79
91
170
Stent-lum .•...•...•••••. New Dungeness.... .••• .... ..•...
475
All others ..•.......••••. False Dungeness, &c., westward... . . • •• .
Chima-kum. ••• • . • . .• • •• . Port Townsend ......••••.••.•••..
To-an hooch . . • • . . . . • • • • . Hood's canal.. ..••.••.•••.•.•••..

0

H

200 Estimate.-The upper of these
bands are mixed with ';;he l{li.
katats; the lower with the
Cowlitz.
One of these is intermixed with
the Cowlitz-the rest with
Chihalis.
116
Estimate.
Estimate.
300
165 The two have become altogether intermixed.
75 Estimate.
500 Estimate.
150 Estimate.

The last estimated.
850
70

123

109

Sko-ko-mish ..••••.••••.. Hood's canal-upper end .••••••••.

265

Some of the women omitted in
the count, but estimated.
Sko-ko-mish estimated.

200
465

Guak-s'n-a-mish • • • • • • • • . .
S'Kosle-ma-mish . . . . • • • • .
Sa-heh-wa-mish .....•••..
Sa-wa-mish ..••••••.••••.
Squa-aitl. ......•...••••.
Stell-cba-sa-mish ....••••.
Nov-seh-chatl ...••••••••.

Case's inlet, &c .•••..•••.•••••••.
Case's inlet, &c ...•..••...••.•••.
Hammersly's inlet, &c .•.•••••....
Totten's inlet, &c ....••......•.•.
Eld's inlet, &c ..••••..•••.•.••••.
Budd's inlet, &c ...•..••• ., •••••••.
South bay ....•••.•••..•••••••.••.

19
14
11
2
22

Squalli-ah-mish-six bands. Nisqually river and vicinity .•••••••.
Steila-coom-a-mish........ Steilacoom creek and vicinity .••••.

84

21
13
12
1
23

40
27
23
3
45
20
12

Estimate.
Estimato.
170

100

.-.-- . .. ----

Pu-yallup-a-mish. . . • • • • • . Mouth of Puyallup river, &c ...•. _
T'Qua-qua-mish . • . . . • • • • . Heads of. ... do ..•••. do ......••..
Su-qua-mish . . . • • • . . • • • . . Peninsula between Hood's canal
and Admiralty inlet.
S'slo-ma-mish •••••••••••• Vaston'flisland ..•••••••••••••••••

3, 779•

~

Columbia river, above the Cowlitz ...••••..••••..••••.

Lower ChinooksChinook band ...••••. ~ Columbia 1-iver, below the Cowlitz,
Four others, ( estiand Shoalwater bay.
mate.)
Chibalis ..••••.••...••••. Gray's harbor and Lower Chihalis
river.
·
Do....... . . • • • . • • • • • . Northern forks Chihalis river .•.•..

209
300
350
700
200
150
650
300
350
70
500

215

270

18

15

184
25
209
50 .•.•.... Estimate.
50 . • • . . . . . Estimate.
100
48:
3:3
518
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E TI IA TE-Continued.
00

rD

~

"'0

:9

Q

Name of tribes and bands.

o3
. ,..Q

s:i~
8

Where located.

0

D'Wami h .........•••..
.'a-ma-mish ..••.....•.. ~
S'ke-tehl-mi h.--·---- · 5
Smul-ka-mi h .•••.. -----Skope-ah-mi h ......•.••.
Se-ka-mish •........••••.

]

8

8

0

0

~
Lake Fork, D'Wami h river.......

89

73

162

D'Wami h lake, &c .••••.•••. --..

71

30

101

H ead ofWbite river ...•••.•.•....••.•...•...
H ead of Green river ..••.......•..............
Main White river ......••••...••...•.•.. ------

50
30

8

351
350 ..... _.. Part of the women omitted, but

138
Sin-a-ho-mish .•....• - •••. South end Whidby's I. L., Sinaho- 161
mi h liver.
. Qunk-ma-mish ....••••. { Upper branches, north side Sinabomi h river.
Sky-wa-mish .•. - ..•• --. 5
Sky-wa-mish ........... { Upper branches, N. side Sinaho- {
mish river.
~ ·----· ·----·
Sk-tah-le-gum ....•••••. 5
Sno-qual-mook ..•..•••••. South fork, north side Sinahomish ...•...•••..
river.
Sto-luch-wa-mish .... - •... Sto-luch-wa-mish river, &c •........•.. - ...... .
Kikiallis .•.••.....•• -.-. Kik-i-allis river, L. Whidby's island ....••.••••.

200
75

Skagit river and Penn's Cove...... . . . • . . . •• -..

300

Branches of Skagit river.......... ..•••. ..••..

300

Skagit ....• - .••••.•••••.
N'qua-cha-mish ..•••••. }
S~a-1i~-hu ......••••••
Mis-ka1-whu .•.•.•••••.
Sa-ku-me-hu .....••••.
Squi-na-~ish .••.•..••.. }
Swo-da-m1sh ....•......
Siu-a-ah-mish ..... - ••..
Samish .••......... _••••.
Nook-sank ....•...•••••.
Lum-mi . . • . . . . ......••.
Skim-i-ah-moo ..•. - .••••.

Remarks.

.G

3

included in the total.

300 . . . . • • . . Estimate.

195
845
275
Estimate.
Estimate.
600

North end Whidby's island .....••.....•....•.....•••.

300

Samish river and Bellingham ba,y. . . . . . • . . . . . . . . . ..•..
outh fork Lummi river ....................... . .... .
Lummi river and penin ula .... ... : .......••••..••••.
Between Lummi Point and Fraser's ..•••.......
river.

150
450
450

Estimate.

2f>O

7,559

FORM OF CENSUS RETURN.-GENERAL INSTRUCTIONS.

The census should be taken every year at the time when the Indians are most collected together.
The easiest method of obtaining it, and liable to least chance of confounding different tribes, is
to employ the chief or head man to count by tallies of sticks. Special pains should be taken to
ascertain correctly the number of bands into which each tribe is divided, and the names of the
petty as well as the principal chie£ Any other statistical details may be stated under the head
of general remarks.
The report must be forwarded to the superintendent, with the estimates of the agency for the
service of the ensuing year.

Census

of - - - band belonging to the - - - tribe of Indians, livinK at - - - , tn Washington

Names of bands and
trib s.

Territon;, taken

I

1 f5 , by ---,agent.

Namos of chi D and suh.l Principal residence.
chiefs.

I

. : s f5'Jl~
]
:5
d

-

0

~~

~

~~==-~

0

8

.....
0

I.
co .
~

~

ai
co

Remarks.

~.£

co=

Io::t:o
g ~ '3
I=Q

..Q~

0
:::IP.,
U1

"'

0

"'

I
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REPORT OF LIEUT. JOHN MULLAN, U. S. A., ON THE INDIAN TRIBES IN THE EASTERN PORTION
OF WASHINGTON TERRITORY.

Roo·.r VALLEY,
Washington Territory, November 18, 1863.

CAMP STEVENS, BITTER

StR: I have the honor to state that your instructions with reference to the council of Indians
to be held at Fort Benton during the coming season have been duly carried out, and information
has been given to all Iudians visiting this place concerning the same. The objects and results
to be obtained have been fully set before them and explained in detail, and now especially do the
Flatheads await particularly for the expected change that will be wrought, through the agency
of the government, in their relations with the Blackfeet Indians.
The Flatheads, as a nation, have more reason to complain of a want of at~ention and care, on
the part of the government, than any other tribe of Indians, probably, in North America.
Their numbers have been so greatly diminished during the last few years, by being murdered
by the Blackfeet, that at present there remains but a handful of the noblest of the Indian tribes
of North America to tell the tale of woe, misery, and misfortune, that they have suffered at the
hands of the Blackfeet, these hell-hounds of the mountains.
For years now has their country been the theatre where have been committed murders the
most brutal, and robberies the most bold and daring, unt1l there is not left a spot but that is
pointed out to the traveller where some innocent and unsuspecting Flathead was put to the knife
in cold blood, or where were shot down scores of friendly Indians, by these devils of the mountains. So long has this state of things existed, the word "Blackfoot" has become the by-word of
terror and fear among all the tribes of Indians west of the Rocky mountains ; and now it is that
the young Flathead child is taught, as soon as it can comprehend the words of its father, to
watch and guard his nation against thB inroads of the.s e devilish fiends.
Thus are the seeds of enmity and hate thus early sown; and when the child becomes the fullgrown man, he deems it his duty, a duty he owes not only to his family but to his tribe, to ward
off the encroachments of these their enemies. Thus it is that deadly feuds have ever existed
among these Indians, and so will they ever exist until our government shall take such measures
as shall put an end to the same.
When you passed through the country of the Blackfoot nation, they promised to live on terms
of fi·iendship with their neighbors the Flatheads, and now I have to communicate that since that
time they have kept their promise most faithlessly. News has just reached me, by the Pend
d'Oreille Indians, that while the chief, Victor, was on his way to the buffalo hunt, east of the
Missouri, he encamped on a prairie after having crossed the dividing ridge, and while there a
part of his horses were f:tolen by a war party of Blackfeet. There were Pend d'Oreilles with
him also at the time. The Flatheads started in pursuit of the Blackfeet, and succeeded in killing
one and wounding a second. The dead body of the Blackfi)ot was seen by Mr. Tinkha~'s party
on their route from Fort Benton to this ·place. The Pend d'Oreilles being highly incensed at this
want of faith on the part of the Blackfeet, they having been told by Victor that they had promised
you most faithfully to abstain from all further depredations, followed the Blackfeet into Fort
Benton, and there seeing a: band of horses and mules, they chose from this band a number of
Indian horses. These they thought belonged to the American Fur Company. They reason
thus: "Here are these whites, the employes of the American Fur Company, who have bought,
and who do · still buy, from the Blackfeet the horses that they steal from us, thus giving encouragement to their thieving propensities ; and here are some of our horses; we will take them off;"
and so they cl.id. On arriving at the camp of Victor they narrated what had taken place, when
the chief Victor told the Pend d'Oreille chief to take the horses back to Fort Benton, and turn
them over to the chief at the fort; and this they did. The horses were turned over to Mr. Clark
at Fort Benton. These same Pend d'Oreilles joined 1\Ir. Tinkham on their return, on his fifth
day out from Fort Benton,. and accompanied him to the village of St. Mary's.
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The chi C\ ictor ~aid that the Flatheads had promised to live in peace with the Blackfeet, and
only to war when their lives were threatened, and that none of his men should steal horses
fi·om irh r the white or Indians; that, since you had promised to protect them, the matter
should b referred to you. Here, then, is an act of bravery, nobleness, and honesty, on the
Part of these Indians ' that is but seldom ' if ever ' met with among any other tribe of Indians, .
either east or west of the Rocky mountains; and here, too, is a strong and evident example of
the reputed faithlessness of the Blackfoot nation.
,
This last act of bad faith on the part of the Blackfeet has occurred at a most unpropitious
period. Since here I have told the Pend d'Oreilles and Flatheads of the council to be held at
Fort Benton, and the promises of the Blackfeet; but here the Blackfeet, by their acts, have
given the lie to everything that I have told the Flatheads ; and now I fear that the Flatheads
will place all the promises made you by the Blackfeet in the same category that they have placed
those made to them and others for the last half century. They have told me that the Blackfeet
have m:1de the same promises time and again, and as often have they been violated.
And now
I would most urgently recommend to you that the absolute and great necessity of the establishment of a military post, at or near Fort Benton, be set forth before the proper department, and
that immediate action be taken on it. The necessity for this is becoming more and more apparent, and is being more and more felt every day. The presence of a military force on1y will
restrain the Blackfeet from their incursions and depredations on their neighbors. The council,
should it be held next summer, will probably do a great deal towards the settling of the fi:md.s
that exist among these northern tribes; but I fear that it alone will prove ineffectual. It, however, with the presence of a military force, will, I think, succeed in putting an end to the enmity
that has existed among these tribes for centuries back.
·
They have never been made aware of the power and influence of the government, save in
your council with them at Fort Benton; and what they now need is to have the fear of the
governm nt held over them. And a policy I should recommend would be, should they continue to keep their pledges as faithlessly as they have before, that our military force should be
sent among them, put every man, woman and child to the knife, burn down their villages, and
thus teach the nation that since persuasion will not, force must and shall effect the ends that
we have in view. This will be a forcible, and, I think, salutary example to them, and will, I
think, be the only means of accomplishing the purposes of the government. They had better by
far be totally exterminated than left to prowl the mountains, murdering, plundering, and carrying
everything before them.
I have also found, myself, in this valley, a Ne~ Perces scalp taken by the Blackfeet quite
recently, and but a few days have elapsed since twenty-five of them were taken at Hell Gate;
and thus, I think, they will ever be through the land of the Flatheads, until they receive a
prompt, thorough, and severe chastisement at the hands of the government.
'Truly, your obedient servant,
J. MULLAN,
Lieutenant United States Army.
Governor I. I. STEVENS,
In Command of N. P. Railroad Su'rvey, 4'c.

FoRT HALL, OREGON TERRITORY,
December 14, 1853.
1
IR : 1 h ve th honor to report, that previous to leaving the country of the Flathead Indians,
on the 2 _th . f
v mber la t, h a em bled the chief:~ and principal men of the tribe tog ther,
when I d1stnbuted among them such presents as you left with me, and at the same time com-
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municated to them what you had done, and what you had intended and promised to do for them;
nd particularly s tting b .fore them the objects of the council to be held at Fort Benton during
th n xt summer. They received the intelligence of the council with much joy and exultation,
and th y now 1 ok forward to the coming summer as a time from which they are to date a new
and happy period in their nation's history. In reply to the many things told them, they said they
wer de ply and fully aware that they were a helpless and miserable race of beings; but now
their hearts were glad to hear that the government had not neglected them, but that it intended
to s nd an agent among them, who would superintend their interest and welfare; they said what
they wanted the government to do for them now was, to send a man among them who would
teach them how to till the soil, and to send them agricultural implements and seeds; and that
they neither desired nor demanded more than this.
And now what I would recommend is the appointment of an intelligent, reliable man ; one
who, with a good moral character, combines a degree of firmness and resoluteness, and at the
same time is an excellent practical farmer, and who is also a member of the Catholic
church. This last I mention and recommend from the fact that the Jesuit priests have been
among the Flatheads for ten or twelve years, and have laid among them a foundation upon a
better and firmer basis than has ever been laid among any Indian tribe either east or west of the
mountains, upon which a superstructure can now be built which will be an ornament not only to
the district where it will be erected, but to our whole nation. This man, so appointed, could
·perform the duties of Indian sub-agent; could enclose a farm, and have the necessary buildings,
in tbe Bitter Root valley, to whom the Indians could apply in need for information and help;
who, by his high moral stand, could l').nd would exert a powerful and salutary influence over the
Indians; and who could, in case the mission is re-established at the St. Mary's village, fully cooperate with the priests there. stationed, and cause the Bitter Root valley, at no distant day, to
teem with life, business, and happiness. Such a man, no doubt, can be found in Oregon who
would willingly accept of such a post; if not in Oregon, at least in the States. And another
thing I would recommend would be, that the man should be a married man, with a family. He
would thus have every inducement to comfortably settle himself for life, and be less disposed to
become dissatisfied, and thus destroy the good intentions of those who have the supervision of
our Indian affairs. While at this place, application has been made to me, by a man living at
Fort Hall, for the post for his father, who at present is a farmer at Manayunk, Philadelphia
county, Pennsylvania, and also a Catholic, with a family. His name is Hugh Damsy. I told
him I would mention his case to you. As to who he is, his capacity, &c., I know nothing;
only his son seems to be an upright, sober man, and who, from year to year, trades on the emigrant road.
I think myself some man should be appointed whom you well know, or who comes to you
recommended by those who have had an opportunity of judging of him. That there is a necessity, and that a great one, that some one should be among the Flatheads to teach them to till the
soil, there can be no manner of doubt; and as it has been partially promised them, and as they
fully expect it_, I recommend to you that it be urgently set forth before the proper department,
and that action should be had upon it during the session of the coming Congress. I shall be able
to send you, by Lieutenant Grover, the present number of the Flatheads, their relations, power,
intercourse with other tribes, &c. The report of the council at Fort Benton has spread throughout
the whole Indian country as on the wings of lightning, and has been received as the harbinger of
glad tidings to all. It is a matter that must not be let fall to the ground, but the sparks that have
been struck by our expedition must be fanned into a flame until it shall envelope all the Indian
tribes both east and west of the Rocky mountains. For myself, I feel a deep interest in it, and,
for one, should regret to hear that our government had overlooked, either partially or completely,
the interests of so many thousands of souls that it is in duty bound to protect. One great result
obtained from this council, and of course the treaty, will be the settling of the whole of the eastern
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rti n of "\Ya hinut n and r gon Territori s, and thus blot out forever from the map of our
ountny "hat i no\Y 1 k cl uron a~ the great des rt: a it were, extending from the :Missouri to
a hundr cl mile \ve t of the Ro ky mountain , thu occupying a central position in the heart of
our country, and replace it by on continued belt of thriving settlements and vmages, where the
stir and bustle of busines shall resound, without cessation, as along our civilized and settled
borders.
hould the matt r be let pa sed during the coming season, I doubt whether it can ever
be undertaken again und r a~ favorable auspices. Should you have received any intelligence
from Washington in regard to the ~ ubject, you will oblige me by referring to it in your communication to me in the Bitter Root valley.
Truly, your obedient servant,
J. MULLAN,
Lieutenant United States Army.
Governor I. I. STEVENS,
In Command of N. ~·Railroad Survey, o/c.
CANTONMENT STEVENs, BITTER RooT VALLEY,
Washington Territory, January 25, 1854.
SrR: I have the honor to report that, in conformity to your letter of instructions, dated at the
Flathead village of St. Mary's, October 3, 1853, "to report on the probable cost of erecting
agency buildings, &c., in the Bitter Root vallt>y, and the cost necessary for keeping up the same,"
upon examination I find there will be needed a building for an agent, for the Indian farmer,
a council-room, a store-room, a blacksmith's shop, a building for the blacksmith, and two employes for the Indian farmer, and a room for the interpreter. I deem it necessary that a full
agent should be sent to this section, and that the tribes included in this agency should be the
Flatheads, the Pend d'Oreilles, and the Kootenaies; for these but one interpreter will be needed,
since the man Gabriel, whom I have employed as interpreter, speaks each of the languages, and
who could be appointed the interpreter for the agency. I think the agency should be established
at or somewhere near the "Hell Gate," which is the great thoroughfare for all the Indians in
going and returning from the buffalo hunt east of the mountains. Should any sub-agents be appointed, one is needed, beyond a doubt, among the Flathead Indians; and I therefore recommend
to you that an appropriation of five thousand dollars be made to defray the expenses of erecting
the buildings, furnishing five yoke of oxen, supplying blacksmith's tools, &c., furnishing ten ploughs,
seed for farming, one wagon, such carpenter's tools as would be needed, and, in a word, for
supplying the agency with .everything needed. I am confident that the Indians will do a great
deal towards the erection of the buildings, &c.
There will be needed, then, one agent-pay..... - .... ·---·--· ----------·-···· $1,500 00
One interpreter ____ . _. - - ..• - - __ .. __ .... _____ . _• _.... __ . _... __ ... ___ . . . . . .
500 00
[The pay should be $500 for an interpreter, since he can speak three languages.]
Pay of Indian farmer .. - - - .. _• _.... ___ ... _. __ .. _...... _.... _............ _.
500 00
Pay of two men associated with the farmer, at $:3 00 ...... _ ... _. _ .... _ . . . . . . . . .
600 00
Presents to Indians visiting agency, &c., in goods, &c ... _... ___ ... ____ ...... _. .
500 00
Provisions to be given to Indians visiting the agency on business, &c., to consist of
sugar, coffee, beans, rice, and hard bread .. __ ... _..... ___ ....... _ . __ ..••• _ •
500 00
~I eat provision to be obtained in the country ....•. _... _.•. _• • . . . . . • • . . . . . . . . .
500 00

For travelling and c ntingent expenses .....

4,600 00
1,000 00
5,600 00
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making a total of five thousand six hundred dollars for the annual expense for keeping up the
ag ncy, c., which, in my judgment, is the sm aHest possible amount with which the agency can
be carried on. I have made the estimates the smallest possible, judging fro m what ex pf rience I
have had among the Indians in this valley. With regard to the remaining items referred to in
your letter, I will report in my next communication, as there are points which need more consideration than I have as yet had time to devote to them.
Truly, your obedient servant,

J. MULLAN,
Lieutenant U. S. Army.

Governor I. I. STEVE~s,
In Command of N~ P. Railroad Survey,

o/"c.

It seems to me that the supply for the agency in this valley might be supplied by steamboat
navigation up the Missouri to Fort Benton, thence across the mountains to this point. I will be
able, however, to report more in detail on this point on my return from Fort Benton.

J. MULLAN.

41. REPORTS OF MR. JAMES DOTY ON THE INDIAN TRIBES OF THE BLACKFOOT NATION.
FoRT BENTON, December 28, 1853.
DEAR SIR: Enclosed you have additional receipts, omitted to be sent by Mr. Tinkham, for
quartermaster's property in my hands.
As requested in your letter of October 3, 1853, I send herewith a report upon those particulars concerning the Blackfoot nation which you directed me to examine. It includes the plan
of a farm and list of agricultural instrumenLs, and is accompanied by a rough draught of the
age11cy builuing.s deemed necessary.
By the enclosed thermometrical register, since October 1st, you will perceive that we have
had no cold weather, no snow, and indeed no winter. Can the same be said of the entrance to
the South Pass ?
We are passing the winter comfortably if not pleasantly. The men have conducted themelves in all respects in a praiseworthy manner.
Rations "\Vill hold out tolerably well, with the exception of .flo.u r and coffee. In case an express
is sent to this point, I would suggest that a pack-horse or two be also $ent, loaded with Hour,
coffee, and beans.
Early in this month I procured, without cost, about 1,000 pounds of fresh meat by sencling
out pack-horses with the Indian hunters, so there is no danger of starvatio~. The oxen, horses,
and mules are in fir st-rate condition; many of them are fat.
I am happy to inform you that the three horses reported to you as stolen have been retprned;
so that up to date not an animal in my charge has been lost.
The recovery of these horses is worthy of notice, as indicating, in the Indians who returnPd
them, an honesty, and moral as well as physical courage, seldom seen among w bite men, and
never expect d of Indians.
On the 1st of November, six Pend d'Oreille Indians came to this post and delivered up all
the horses that were stolen. It appears that they were taken by two young Pend d'Oreilles, and
run to the P end d'Oreille camp, then hunting beyond the :Muscle Shell, under the command of
the chief of that nation, "Alexander." The horses were recognised by the stamps as belonging
to the whites, and the young men conft' ssed having stoh n them at this post. A council was held,
and it was determined that it was a great sin to steal horses from white men who were friendly
to them; that the wishes of the "Great Soldier Chief," who had b een at the St. 1\'Iary's, were
known to them, and they had promised compliance with them; that stealipg these horses would
56/
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give th p nd d reill s the name of liars and triflers; that they had always borne a good name,
and w re a ham d t have mean things said of them now: therefore, the horses must be taken
back by their great chief and five principal men of the tribe; accordingly, they came boldly to
the fort and delivered up the horses without asking any reward, but, on the contrary, expressing much sorrow and shame that they had been taken.
Thus these six Indians proved themselves not only honest, but brave in the highest degree,
coming, as they did, five days' and nights' march into an enemy's country simply to do an act
of justice to strangers. They remained here two days, and on departing were accompanied
by 1\fr. Clarke and myself fifteen or twenty miles on their journey. During their stay here
a number of Piegan warriors about the fort became very troublesome to the strangers; so much
so, that we were compelled to detail a strong guard for their protection.
Suitable presents were given them from the Indian goods left with me. No event of great
importance has occurred among the Indians since your departure.
The "Little Dog's" camp was attacked not long since by a party of Crees and Assiniboins,
and himself and another were wounded. He has, however, determined not to revenge it, but to
wait until the council is held.
I am sorry to inform you that many of the Indians do not abide by their promises to remain
at peace this winter. About five hundred, principally Piegans, have passed this post, on their
way to war, since October 1st; about one hundred were induced to turn back. In the same
time eight hundred or a thousand warriors must have passed above and below the fort, on
their way to the Flatheads, Snakes, and Crows, as I have, from time to time, he~rd of large
parties of Bloods, Blackfeet, and Gros V entres, on the march ; and parties are constantly going
from the different bands.
Several of the chiefs have taken a very decided stand for peace, and keep the warriors of their
own bands at home. Others say, "this is the last winter we can go to war; next summer the
white soldiers will stop us; therefore, let us steal this winter all the horses we can."
It is becoming a serious question in my mind whether these Indians will desist from their
predatory incursions until a sufficient military force is stationed in the country to check every
attempt at sending out war parties. No military force, however, is needed to protect white
men in this country.
·
Good interpreters for the government are very difficult to procure, because such can get
higher wages from the traders than the government pays. The only man I can at present
recommend is a Mr. Bird. He is a half-breed, English and Blackfoot; is an elderly man,
respectable and intelligent, and the best interpreter in the country. He may not wish the situation of interpreter at the agency, but can no doubt be engaged for a council.
In my intercourse with these Indians I have been especially careful to have them understand
that I made them no promises.
Trusting that we may see you at an early day in spring, I am, very respectfully and truly,
yours,
JAMES DOTY.
Governor I. I. STEVENS,
Washington Territory.
FoRT BENTON, December 29, 1853.
SrR: In compliance with the request contained in your letter of October 3, 1853, I have
the ho~or. to s~bmit the following report, which is necessarily incomplete and brief, owing
to the lim1ted t1me for acquiring extended and accurate information upon the points treated of.
The number ~s~, 2d, 3d, &c., refer to the like numbered inquiries in your instructions
from the omm1 ··toner of Indian Affairs under date of May 9 1853 and to which you
. ct ed my att n tion.
,
'
'
d rr
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1st. The number of tribes to be included within this agency is one, known generally as the
Blackfoot nation. Their general locality, which is understood to mean the country in which
they reside or bunt, is bounded as follows : By a line beginning on the north, where the 50th
parallel crosses the Rocky mountains; thence east on said parallel to the 106th meridian; thence
south to the headwaters of the :Milk river, down said river to the Missouri, up the Missouri to
the mouth of the Judith; thence up the Judith to its source to the Rocky mountains, and north
along their base to place of beginning.
The c@untry between the Missouri and the headwaters of the Yellowstone is unoc~upied.
It is the great road of the Blackfoot war parties to and from the Crows, Flatheads, and Snakes.
It may also be considered as a transient hunting ground of the Flatheads, as they hunt buffalo
there for a short time in the fall.
2d. The Blackfoot nation is divided into four distinct tribes or bands, whose names, numbers, and localities are as follows :
The
The
The
The

.

Bloods ..•. . -- -.......
Blackfeet •.••.•. - •......
Piegans ... - . __ • _.....••
Gros Ventres ..........•

350 lodges;
250
350
360

Total .•••• _ ..•...... 1,310

2,450 population;
1,750
2,450
2,520
9,170

87 5 warriors.
625
875
900
3,275

The Bloods and Blackfeet occupy the country upon the source of the Marias and Milk rivers
to the 50th parallel of latitude.
The Piegans occupy the country between Milk and Marias rivers, upon Marias river and the
Teton, and between the Teton and the Missouri.
The Gros Ventres occupy the country bordering upon Milk river from its mouth to the territory of the Piegans. These Gros Ventres, although incorporated with and now considered a part
of the Blackfoot nation, are clearly a band of Arrapahoes who seceded from their nation some
forty years since, passed over to the Crow Indians, were plundered and killed by that nation,
losing many of their women and nearly aJl their horses and guns. They wandered over this
country several years, plundered two forts at the north, were driven away by the Kootenaies;
and finally, in a destitute and miserable condition, settled some thirty years since in the country
they now occupy. The Blackfoot nation in a manner adopted them, i. e., made a lasting peace,
and gave them many horses. The traders supplied them with guns and ammunition; their
horses increased; they made many robes and soon became wealthy, and are now. more independent, saucy, and unfriendly to the whites than any other band of the Blackfeet.
The Bloods, Piegans, and Blackfeet speak the same language peculiar to the Blackfoot nation.
The Gros Ventres speak the Arrapahoe language, which is not understood by any white man
or Indian, not of their tribe, in this country. Most of the Gros Ventres, however, speak the
Blackfoot sufficiently for purpo·ses of trade.
3d. Their character is warlike. They are warriors and h0rse-thieves by profession and practice, and are always at war with some or all of the neighboring nations.
Their present disposition towards the whites is unquestionably friendly. Undoubtedly, a party
of white men may travel through this country in perfect safety. The only danger would be, that
the Indians might take them for Indian enemies and rush upon them in the night. Their horses
might be stolen, unless under the protection of a chief or an influential white man, one who is
friendly and well known to them.
4th. The only white inhabitants of this country are the traders and their employes at the
American Fur Company's post, Fort Benton, and at Mr. Harvey's, or the opposition fort.
These are on friendly terms with the Indians, as is evidenced by the fact that they ari con-
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tantly . nding trad r 'vith larO'e qu ntities of good to remote points in the Blackfoot country,
'\\'h
ar not nly permitted to go and ·om without mole tation, but are treated with much
kindn .;: and hn 1 itality at the camps. The hor es at this post are always turned out to pasture
without a guurd ~md are s ldom or never stolen.
o far ~" hu be n a . . certained, their present relations with the Hudson's Bay Company are
ir pl those of a limited trad , which is entirely confined to a portion of the 'Blackfeet and
Blood bands. These Indians procure in the northern part of their territory a considerable number of small peltries, and in the summer-at which scr~son they go farthest north-trade them
at one of the Hudson's Bay Company's posts on the Saskatchawan river; "Chesterfield I-Iouse,"
I think. This trade is carried on for two reasons: first, because the Indians are paid there a
higher price for their small peltries than is given by American traders; secondly, they procure
at that post an abundance of whiskey; and it is undoubtedly this latter consideration that induces
them to go. Jn the winter they generc'llly come upon the Marias river and trade their robes at the
American traders' winter posts on that river, bf cause they obtain more for robes here than at the
north. But I have lately understood that a new proprietor at Chesterfield House has offered for
robes the same price that is paid here; in consequence of which, a large number of Bloods and
Blackfeet have started for the north. Deeming it my duty so to do, I sent them tobacco and a
mes~age to induce them to return; warning them that in case they did not return, they need not
expect to participate in the benefits of a treaty that might be concluded with the remainder of
their nation.
5th. No conventional arrangements exist between the Indians and white inhabitants of this
country to be respected in the event of a treaty.
6th, 7th, and Sth. At present but one agent will he required. The agency should be located
near this point, and embrace the four above· named tribes or bands of the Blackfeet nation.
9th. The employes required at present for the contemplated establishment of an agency and
farm will be one interprett>r, one farmer, one blacksmith, and three laborers.
J Oth. The amount required for the erection of the agency buildings and fixtures will be
$12,000. A rough draught of the buildings contemplated is herewith submitted, and an offer has
bef'n made to construct them upon this plan for the price above mentioned at any point in this
VICWity. It is proposed to use adobes in the construction of all buildings. I consider them the
cheapest, warmest, driest, and most enduring building material to be obtained in this vicinity.
Barns, small outbuildings, fences, pickets, &c., if necessary, will be constructed by agency laborers, and without much cost to the department. The offer to erect the agency buildings is by Mr.
Clarke, at $10,000, if on the Highwood, or $12,000 at Sun river or other points. Being in the
country, and situated as they are, either Mr. Clarke or Mr. Harvey can underbid any one out of
the country; and I consider the enclo~ ed plan, at the price mentioned, the cheapest and most
practicahle method of building the establishment.
11th. The contingent expenses, $1,000.
12th. The amount of presents to be distributed annually will probably be determined when a
treaty is held and confirmed; I estimate $4,000.
13th. For provisions, $1,000.
l regard the project of establishing a farm for these Indians as entirely practicable: first,
because farms have succeedP-d among all our Indian tribes where the experiment has been
thoroughly tested; second, because in my recent journey through the Piegan, Blackfeet, and Blood
Indian camp , the esta li hment of an agency and farm was fully explain d to all the principal
chief , an not only w r they unanimously in favor of the project, but promised that, in case a
frum hould be tartc , th y and th ir people would work upon it and give it a fair trial. I have
'ro ~ ,. entre , but understand that for several years they have been very
not y t i ite th
anxi us to e tau 17ht how t culti ate the soil.
I pro ose to locate the agency at the point most favorable for farming, regard of course being

INDIAN TRIBES OF WASHINGTON TERRITORY.

445

had to facilities for communication with the head of navigation ou the Missouri. The spring and
fall are the most favorable periods to judge of the general nature of the soil, in the absence of
chemical t st ; but from such information as I have been able to acquire during the winter, and
con ulting the wishes of the Indians, I should consider a point on the Highwood m~ar its mouth,
or on the Sun river at its junction with the Missouri, favorable locations tor an agency and farm.
There are two other localities that may be mentioned: the valley of Marias river, and the
southern slope of the Bear's Paw mountain. The former I have already examined, but of the
latter I cannot speak with certainty until an examination is made in the spring; but I think they
are neither of them equal to the localities first mentioned.
It is of course necessary to have a supply of the best simple agricultural implements, and
some person who thoroughly understands their use to instruct the Indians how to use them. As
precept is of little value without example, it is proposed to employ a good practical farmer and
laborers to assist him, who can the first year start a small farm and ~ultivate it well. This may
be styled a seed farm, as all the cereals and roots adapted to a northern climate should be
cultivated. The cereals that succeed, if any, will furnish the seed, and the vegetables will clearly
indicate which of them can succeed in this soil and climate. If the experiment is successful,
then the second year a large farm can be started, seeded with those grains and vegetables that
have been proved, upon which all the Indians who choose can work under the direction of the
farmer, with the preceding year's example before them, and encouraged by a fair certainty that
their labor will not be in vain. With all the Indians I am acquainted with, a failure in a first
attempt is losing the whole battle; they can rarely be brought to the charge again. But, by
adopting the above plan of farming, such a failure could not occur. The agricultural implements,
means of transportation, &c., deemed necessary to carry on the bus:ness of the farm and agency
the first year, are given below:
3 yoke of oxen, with yokes; 2 heavy wagons; 6 log chains; 2 whip saws; 2 cross-~ut saws;
1 chest of carpenter's tools; 2 dozen Collins's axes and handles; i dozen shovels; i dozen spades;
2 steel breaking ploughs, fourteen-inch cut; 6 cast cross ploughs; 1 ·double harrow frame; 4 grain
cradles and scythes; 1 dozen scythes and snaths; 1 dozen steel hoes; 1 dozen pitchforks; 1
grindstone; 1 dozen scythe-stones.
The second year would require an increase proportionate to the number of Indians disposed
to work.
In conclusion, I think, from the observations I have been able to make, that a treaty with
these Indians and the esta.b lishment of an agency and farm in their country will do much towards
changing them from a warlike and nomadic to a peaceable and agricultural nation. I trust that
you may accomplish those objects. at an early day. l\Ty desires as well .as my duty prompt me
to aid in their accomplishment to the extent of my ·1bility.
Hoping that the information contained in this somewhat hurried report may meet your wishes,
I am, very respectfully, your obedient servant,
JAMES DOTY.
Governor I. I. STEVENS,
Washington Territory.

FoRT BENTON, December 29, 1853.
DEAR SIR: In accordance with instructions, I have performed one of the contemplated trips
to the winter trading-posts. Starting from here on the 14th instant, I struck Marias river at the
point where the road to the Three Buttes crossed it. A large number of the Piegans were
encamped at this point. Remaining here two days, I held a council with the chiefs and principal
men, repeating to them, in substance, your speech at the council at the fort the day before your
departure, and explaining the project of an agency and farm; with which they seemed much
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plea ed, and expres ed their willingness to work on a farm when the opportunity should be
afford d them.
Travelled up the river fifty miles, running a compass line and noting the topography. Saw
several encampments, and met many Indians on their march down; and 0n the 18th reached
"Ammell's Houses." Here were encamped nearly the whole of the Blood, Blackfeet, and
Northern Piegan bands.
A counca was held, at which thirteen of the great chiefs and many of the principal men were
present. I spoke to them much the same as I had spoken to the Piegans, but at greater length.
Several of the chiefs replied, and all expressed much friendship to the whites; promised to attend
the council, and to give the farm-with the idea of which they we . e much pleased-a fair trial.
The great Piegan chief, the "Little Gray Head," who has taken a very decided stand for
peace with neighboring tribes, was present, and I gave him a present out of the Indian goods left
with me. Tobacco purchased of Mr. C. was given to the principal men.
Learning that a portion of the Blood Indians were in camp five days' march to the north, and
intending to go to the British posts to trade, I sent them tobacco and a message to induce them
to turn back.
I passed two days here, and had an excellent opportunity to acquire much interesting information concerning the manners, customs, habits, &c., of these Indians, which is fully recorded in my
official journal, and would be out of place in this letter or a brief report. Returned to Fort
Benton on the 23d.
You will learn by Messrs. Tinkham and Grover somewhat concerning my intended operations
in the field the coming spring; but it may not be amiss to express my idea of the direction in
which the survey is to be conducted, and the objects to be accomplished thereby.
Having, before the season for active operations arrived, made a thorough examination of the
country in this vicinity, I propose to commence with the survey of Sun river from its mouth to its
source; thence to the head of Dearborn river, and down that river to its mouth; thence to the
junction of Madison and Wisdom rivers; thence to the sources of the :Muscle Shell, and down
that river to a point near its mouth; thence parallel with the Missouri, crossing and examining
Judith, Big Horn, and other rivers, to Fort Benton.
Partieular regard will be had to the character of the streams ; general nature of the soil ; tracts
adapted to cultivation ; the timber and stone, and facilities for obtaining them ; the collection of
mineralogical and geological specimens, and making an extensive botanical and natural history
collection.
Lieutenant Grover leaves me a Scbmalcalder compass, so that an accurate survey will be
insured. A sextant will be used to determine the latitude.
It is expected that this survey will occupy at least forty days, and, undoubtedly, much valuable and interesting information will be acquired.
As I shall have to procure another man, in order to leave two of my present command at the
post-one to take the observations, and one in charge of the government property-! think that
man should be a good interpreter. Arrangements for his pay must be made. Then my absence
from my post will be a long one; and, in view of these things, it would afford me much satisfaction to see you in person, or receive by an express your instructions in the premises, previous
to my setting out, which I have fixed for the 1st of May at the latest.
In case an express is sent, I will thank you to forward my letters and a few newspapers.
I am, very respectfully and truly, yours,
JAMES DOTY.
Governor I. I. TEVE .,. s,
Washington Territory.
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REPORT OF MR. J, M. STANLEY'S VISIT TO THE PIEGAN CAMP, AT THE CYPRESS MOUNTAIN.
WASHINGTON CITY,

January 19, 1854.

SrR: In accordance with your verbal instructions to proceed to the Cypress mountain in search
of the Piegan band of Blackfeet and bring them into council at Fort Benton, I have the honor
respectfully to submit the following report:

From the point of your return near the Marias river to Fort Benton, September 11, 1853, I
proceeded with three voyageurs and an interpreter of the American Fur Company, under the
guidance of" Little Dog," one of the chiefs of the Piegan band. Our course was north 20° west
over an elevated plain, gradually ascending to the base of the "Three Buttes"-a distance of
thirty-five miles from our encampment on the Marias river.
The "Three Buttes" are of conical shape, rising about 3,000 feet above the Coteau, covering
an area offifteen miles square, serving as a prominent landmark to the prairie voyageur.
They are pretty well covered with pine timber, and fi·om their base spring several small
streams, flowing west into the Marias and east into Milk river. We found the grass luxuriant,
and, in many places, in all the freshness of spring. It is the favorite fall pasture of the buffalo,
elk, and other game, which we saw in numerous herds.
Continuing our course, September 12th, we cross the base of the Three Buttes on to l\filk
river-a distRnce of thirty miles. The country, gradually ascending to the north, was much
broken with deep coulees running to the eastward into Milk river. On the heads of these coulees
we found clear running water ; but as we advanced, crossing them at a greater distance from
the Buttes, found only occasional pools. In one of these ravines, twelve miles from the Buttes, I
saw a stratum of coal, three feet thick, running one-fourth of a mile, with a slight dip to the east.
Buffalo, elk, deer, and antelope are abundant. Arrive at Milk river early in the afternoon.
Nature is here exhibited in a wonderful manner, and I paused to take a glance at the magnificent
scene from the top of a castelated butte running two hundred feet above the river. A succession
of conical and table-hills, composed of different-colored clays in horizontal strata jutting into the
valley, presented the appearance of an irregular street in a quaint old city.
At this point the valley is one mile in breadth, studded with cotton-wood groves and undergrowth. Here we found three lodges of Piegans belonging to "Lame Bull's" band, and from
whom I learned the Piegans had divided their camp. Lame Bull, with one hundred lodges, had,
seven days before my arrival, descended the river, with the expectation of meeting you at the
crossing to Fort Benton; and that "Low Horn," with his band, had gone north to the Cypress
mountain.
After explaining the object of my visit to their country, I made them presents of ammunition
and tobacco, for which they were very grateful, giving me fresh and dried meat in return. Believing Lame Bull would fall upon your trail and proceed to Fort Benton, I determined to follow
Low Horn to the Cypress mountain, and thus secure a council with the two principal bands of
Piegans.
September 13.-I was detained until 9 o'clock, in consequence of the straying of some of my ·
mules. They were found and br~ught into my camp by the Indians. Ascending a deep coulee
to the north, we find a gradual ascent to the Coteau; cross a high divide, covered with hillocks,
a distance of twelve miles, to a dry river bed; valley two miles wide, covered with a thick
growth of wild sage. This valley, during the spring, evidently drains a large tract of country,
and is also the outlet of a lake, eighteen miles long by five broad, called Pakokee, or Bad Water.
Heading northwest of trail, saw several . gangs of buffalo, one of which was killed by "Little
Dog." Crossing a broken rocky ridge, nine miles, we fell upon another dry bed of river, which
we ascended five miles, it terminating in a deep ravine, with scattering cotton-wood, elm, wild
cherry, and thorn-apple. We halted near an old Indian fort, made of logs and sticks. The
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wat r fc und in pools was strongly impregnated with saltpetre, and unfit for use. Afte~ spending
s me time in digging for fre h water for our fami bing mules, we discovered a good sp:mg .on the
ea t sid of the ravine, near the fort. During our halt the voyageurs killed several w1ld pigeons.
Continue our march twelve miles, and encamp on a small tributary of Milk river. The soil
gravelly and sterile, affording scanty pasturage for our animals.
September 14.-The first rays of the sun found us in the saddle, prepared for a long march.
But one day more remained for me to find the Piegan camp. The night had been clear and
cold, silvering the scanty herbage with a light frost; and while packing up, the men would
stop to warm their fingers over a feeble fire of buffalo-chips and skulls. After a short march
of twelve miles, we reached the divide between Milk and Bow rivers.
From this divide I had a view of the Bull's Head, forming the base of Cypress mountain, bearing north 65° west, around the southeastern base of which I could trace a large valley, making a
bend to the northeast, carrying its water into Bow river.
From this point I discovered, with my glass, a band of horses, five miles to the westward ,
which directed me to the Indians I was in pursuit of.
At 1 o'clock I descended to a deep valley, in which flows an affluent of Beaver river. Here
was the Piegan camp, of ninety lodges, under their chief Low Horn, one hundred and sixty-three
miles north, 20° west, of Fort Benton.
Little Dog conducted me, with my party, to his lodge, and immediately the chief.:~ and braves
collected in the "Council Lodge," to receive my message. The arrival of a ''pale fac;e" was an
un]ooked for event, and hundreds followed me to the council, consisting of sixty of their principal
men.
The usual ceremony of smoking being concluded, I delivered my "talk," which was responded to by their chief saying, "the whole camp would move at an early hour the following
morning to council with the chief sent by their Great Father."
The day was spent in feasting with the several chiefs, all seeming anxious to extend their
hospitality; and while feasting with one chief, another had his messenger at the door of the lodge
to conduct me to another. They live chiefly upon the buffalo-meat, preferring it to smaller
game. Subsequently, while riding with an old man, he pointed to the numerous herds of buffalo
feeding in the distance, and said, "I am an old man, and there you see what I have been living
upon all my life; I have never enjoyed the good things of the whites." One of their favorite
dishes is composed of boiled buffalo-blood and dried berries, and is served as a dessert after
the more solid food. I being a guest whom they wished to honor, had this Indian delicacy served
in profuse quantities.
September 15.-At an early hour a town crier announced the intention of the chief to move
camp. The horses were immediately brought in and secured around their respective lodges, and
in less than one hour the whole encampment was drawn out in two parallel lines on the plains,
forming one of the most picturesque scenes I have ever witnessed.
Preparation for their transportation is made in the following manner:
The poles of the lodges, which are from twenty to thirty-five feet in length, are divided, the
small ends being lashed together and ~ecured to the shoulders of the horse, allowing the buttends to drag upon the ground on either side; just behind the horse are secured two cro~s-p1eces,
to keep the poles in the1r respective places, and upon which are placed the lodge and domestic
furniture. This al"'o serves for the safe transportation of the children and infirm unable to ride
on hor eback-the lodge being folded so as to allow two or more to ride securelv. The horses
dra g1ng tbi burden-often of three hundred pounds-are also rjdden by the ~quaws, with a
cbil a tri e b bind, and one in her arm , embracing a favorite young pup.
. Their og ( f whi ·h they have a large number) are also used in transporting their effi cts
n th . m mon~ r a the h r e , making, witb ease, twenty miles a day, dragging forty pounds.
In th1
th1 h er g n u caravan, c mprised of a thousand souls, with twice that number
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of horses and at least three hundred dogs, fell into line and trotted quietly until night, while the
chi fs and braves rode in front, flank, or rear, ever ready for the chase or defence against a foe.
The Blackfeet proper are divided iuto three distinct bands, as follows: The Blood band,
400 lodges; the Pi gan band, 430 lodges; and the Blackfeet band, 600 lodges-averaging ten
to a 1 dge-amounting to 13,300 souls.
The Piegan band are subdivided and governed by a head chief, as follows: La~e Bull's band,
100 lodges; Low Horn's band, 100; Little Rogue's, 30; North Wind's, 100; and Big Snake's
band, 100.
The Piegan and Blood bands hunt, trade, and winter on American soil, while the Blackfeet
extend their hunts. as far north as the Saskatchawan river, and trade as frequently with the British
as with the American posts.
Like other tribes in this region, the Piegans retain all their primitive customs, adhering with
faithful pertinacity to the ceremonies of their forefathers. They are well clad in dressed skins,
decorated with the scalps of their enemies. They are well-formed, little above the medium
stature, brave, intelligent, and adventurous, roaming vast distances over mountains and plains,
carrying war into their enemy's country. During my sojourn among them I was treated with
the greatest kindness and hospitality, my property guarded with vigilance, so that I Jid not lose
the most trifling article.
Retracing my trail, I reached Milk river the second day from their encampment on Bow river . .
Our mules and horses being much jaded, and having had but little grass for five days, the chief
recommended we should halt for a day to recruit them. Here the main encampment remained to
hunt; thirty of the chiefs with their families accompanying me to Fort Benton, where I arrived
on the 20th of September, having been absent eleven days, during which time I made a number
of sketches illustrative of their habits; also a partial vocabulary, which is herewith submitted.
I have the honor to be, respectfully, your obedient servant,
J. ~f. STANLEY,
Artist of the Exploration.

I. I.

STEVENS,

Governor of Washington Territory,
in Charge of Northern Pacific Railroad Survey.

Thefollowing papers, not enumerated in Chapter XVIII, have been received since the date
Stevens's report.

of

Governor

LETTER OF THE SECRETARY OF WAR TO GOVERNOR I. I. STEVENS.
wAR DEPARTMENT,

Washington, July 25, 1854:.
You will, with as little delay as possible, furnish this department with a report of your
operations, embracing'
1st. A map exhibiting the actual line or lines surveyed by yourself, and your assistants, in your
late exploration to ascertain the most practicable route for a railway to the Pacific; and also a
table, showing the astronomical points determined for checking the lineal surveys, and the data
upon which these determinations are founded.
2d. A profile of the route traversed, making each station where a height was ascertained, and
a table of the results of the observations made, with the barometer or other instrument, by which
the relative heights of different points were determined.
3d. A condensed statement of the character of the soil, the timber, the supply of water, and,
as far as ascertained, the depth of snow in winter for every section of the line traversed.
SIR :

67 f
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or the imm c.Iiate use of the government, the relative longitude and the relative height of points
al ng any given line is required. A di eu ion of the absolute longitudes and heights, also the
pr paration of the natural history, geology, &c., may be deferred without injury to the object now
in view.
The map and profile should indicate new routes or lines to be surveyed, and those heretofore
surveyed, by which obstacles on the line followed may be avoided.
Very respectfully, your obedient servant,
JEFF. DAVIS, Secretary of War.
Governor I. I. STEVENS.
LETTER

OF

GOVERNOR STEVENS TO THE

SECRE~ARY OF

WAR.

WASHINGTON, August 4, 1854.
SIR : In answer to your letter of July 25, I beg leave to report as follows :
1. ~Iy general map, forwarded to the department shortly after rendering in my report, exhibits
the several lines that come into competition for railroad routes, and the detailed map, scale
1 ,:2"\l"~,\l" \l"\l" gives the several lines surveyed by myself and my assistants in the recent exploratioh
made by me. I herewith enclose a table of latitudes, which can be relied on as furnishing good
.
, results. The observations on north and south stars give results closely approximating.
Our longitude observations are not good. Very many were made, but we failed in the use of
the transit, which was relied on to check the work, and to rate the chronometers. Up to a late
period I was sanguine that we should master all the difficulties, and get good observations. I
have been disappointed. In the journey from Washington city, where the chronometers were
rated, to St. Paul, they got out of order, and the rates were not afterwards ascertained with preCISion. I am of opinion that, with the re-occupation of a few fixed. points, as W allah-W allah,
Fort Owen, Fort Benton, and Fort Union, all the observations will be made available.
I am of opinion, however, that with the latitude observations, and the admirable odometer
survey, and the use of Nico1let's longitudes, and those of Captain Wilkes, and those (3) ascertained by Captain McClellan, the map can be relied on, and all inaccuracies in longitude will
scarcely be appreciable.
It is due to the exploration and myself to state, that I relied upon Captain Joseph Roberts, who,
on his application, was, at my request, detailed for duty with the survey, to take charge of the
observations for latitude and longitude. He had a large practical experience in observations, and
it was designed to place him in special charge of the transits, with which he was perfectly familiar.
At the last moment he got orders relieving him from the exploration, and I was then obliged to
depend upon one of the assistants, Mr. George A. Stevens, who, though a good observer and
computer, had not the requisite experience in observations on the march for the purpose. It was
impossible for me personally to make observations, in consequence of my wretched health the
greater portion of the trip. For six hundred miles, in consequence of an old disability, the result
of my service in :Mexico, I was obliged to ride in an ambulance ; and though I took my horse
two .hundred and fifty miles before I reached the mountains, I suffered severely from debility and
fatigue the whole route through.
At Fort Union the observation3 were placed in charge of Lieutenant Donelson, with instructions, if practicable, to get longitudes by lunar distances; but Lieutenant Donelson was not able
to report any results except for latitude.
Lieutenant axton was also provided with instruments for observations for latitude and longitude, but furni bed no results except for latitude.
will remark that lr. tcvens, who is now in the Territory in the capacity of my private secret ry, ha been indu triously engag d since April in making observations, and in familiarizing
hims lf in the u e of instruments, and now consider him well qualified to make observations in
the field. All the ob~ervations for latitude and longitude are in Olympia.
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2. I herewith send the profile of the railroad route via the Bitter Root river and the pass of
the lower Columbia. The other profiles are nearly ready to be transmitted. I also transmit th~
barometrical heights on the trail of the main train. The barometrical observations have been all
lost on the isthmus by Lieutenant Donelson.
3. The soil is excellent from the Mississippi river to the Bois de Sioux, in the Mouse River
valley, and in the valleys of the several streams flowing into the Missouri. Much of the land is
good on Milk river, and on the banks of the Miff.:louri itself. It is excellent in the valleys of the
1\Iarias, Teton, Medicine, Dearborn, and the several tributaries at the forks of the Missouri. It
is also excellent on the Missouri in the vicinity of Fort Benton, on the Highwood creek, on
the Judith river, on the Muscle Shell, and on Smith's ·river. The valleys of the Hell Gate,
Blackfoot, Bt. Mary's, J ocko, and the several tributaries flowing into the Flathead lake, furnish
excellent soil. The soil is good on the several prairies on Clark's fork, in the vicinity of the
Cceur d'Alene lake~ the several tributaries flowing into that lake, and good for the most part on
the banks of the Spokane, and on the western slope of the Cceur d'Alene mountains; and it is
good also much of the distance on the railroad route over the Great Plain of the Columbia, and
on the Wallah-W allah river and its tributaries. In the immediate vicinity of Fort W allah-W allah the soil is poor. Below Fort W allah-W allah, on both banks of the Columbia, the soil for the
most part is good, and the grazing excellent. Below the Cascades the soil is rich, and is so for
the most part to the month of the Cowlitz, and thence to Puget sound. On the southern shore of
Puget sound a portion of the prairies is gravelly, although the great portion furnishes fair arable land.
In the Yakima valley there is some good land, and by irrigation a considerable quantity of land
could be made available for crops. Crossing the mountains by the Snoqualme Pass, the soil improves, and for some forty miles before reaching the Sound the quality is exceilent. This is
especially the case back of Seattle.
The grazing is good on the whole route, and between the Bois de Sioux and the Mouse River
valley, and between this valley and the Big Muddy river. Between the several river valleys
from the Big Muddy to the Medicine river there are many small streams, and valleys furnishing
. excellent farming locations.
The timber is abundant as far as the Bois de Sioux, and on the route thence to the Grand
Couteau heading the Mouse River valley the road can be supplied from the Shayenne, the 1\finiwakan lake, the coulees and main valley of Mouse river, and various lakes not far from the line
of the route. From the Grand Couteau to the Big Muddy river · there is little or no timber, and
the supply must be furnished from the Missouri and Yellowstone. The same from the Big
Muddy to Milk river. From the mouth of Milk river to the mountains temporary arrangements
can be made with the cotton-wood, to be replaced, on a through communication being established, by the excellent pines of the Bear's Paw, the Three Buttes, and the Rocky mountains,
though it will be practicable, from the Missouri, to extend the track along Milk river by the red
cedar and the pines of the Missouri and Yellowstone·, and by the use of a branch road to open a
new section where the route passes between the Bear's Paw and the Three Buttes. The supply
from the mountains to beyond the crossing of the Spokane is inexhaustible; thence for some .one
hundred miles, to the crossing of the Columbia, there is ~ scarcity of timber; but inexhaustible
supplies can be floated down the Columbia. From the crossing of the Columbia, down its valley
to the Cowlitz, and thence to the Sound, the supply is inexhaustible, though from the crossing to ·
the Dalles the reliance must be on the woods of the Columbia, above the mouth of the W enatsbapam. By the route of the Yakima and the Snoqualme Pass there will be ample supplies of
timber. Not much is found the first ninety-four miles; but the route being in the valley of the
Yakima, there will be no difficulty in rafting down to points where timber is wanted, from its
headwaters.
·
·
In the timbered region are found pine, larch, spruce, cedar, and fir. East of the Bois de Sioux
tl?-e growth is principally oak, elm, ash, &c.
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There will be no difficulty as to water. It will be deficient at points on the broad plateau be
tween the Iilk and Ii souri rivers, but by aqueducts it can easily be supplied. The lakes on
the Grand Cout au will al o furnish the means of supplying any deficiency from the Grand
Couteau to a point south of the Miniwakan lake. But our observations go to show that there
need be little apprehension of a deficiency here. On the Great Plain of the Columbia: I apprehend no deficiency in the supply of water; the whole country abounds in lakes and small
streams.
Our observations and inquiries go to show that the average depth of snow east of the mountains to the Missouri does not exceed one foot. Two feet is an extraordinary depth, and the most
experienced voyageurs in that country have never been detained a single day in travelling by
snow. The most they have been compelled to do was to lie by till the storm was over.
In the Rocky mountains, and on the line of Clark's fork, the snow is hardly ever deep enough
to prevent the Indians travelling with their families on horseback all through the winter: one
foot is a common depth, and three feet is a very extraordinary depth, in the Rocky mountains.
Last winter the average on the several passes was less than one foot. The winter before-the
winter of greatest snow for many years, as shown by the unprecedented rise of the rivers in the
following spring-the depth was three feet.
On the Plain of the Columbia, in the lower Columbia valley, and on the route thence to the
Sound, the snow is inconsiderable.
On the route of the Yakima and the Snoqualme Pass, there is but little snow for some forty
miles eastward from the Sound, and for more than a hundred miles up the Yakima valley. ·on
the pass itself, there was, the last winter, on the 20th January, six feet of light snow for some
six miles. The depth, I am of opinion, did not much increase subsequently ; but to test the question fully, further observations ought to be made.
For more full information in reference to the forest growths, supply of sleepers, and buildingmaterials for the road, and for the supply of water, I will respectfully refer you to Chapters V
and XII of my report. Chapter V treats of the section east of the Rocky mountains, and Chapter XII of the section west. For the depth of snow, I will refer you to Chapter XIV, and to subreports I 35, I 36, I 37, and I 38.
The observations for heights having been lost, the discussion of the several altitudes.canrtot be
made till they are recovered; and for longitudes, the only dependence at this time, and before
further observations are made, will be to adjust the odometer line in connexion with the latitudes
between Nicollet's Lake Jessie and Wilkes's W allah-W allah on a projection, and ascertain a particular longitude by protraction; I am confident the result will be good.
The general map indicates lines to be examined, and for full information I will respectfully
refer you to Chapter XVIII of my report. I will, however, give the following condensed statement of examinations which I will recommend to be made :
1. More detailed examinations of the line of the lower Columbia and of the line of the Snoqualme Pass, to determine which is m~st practicable.
2. Careful examinations of Lewis and Clark's, Cadotte's, and the Northern Little Blackfoot
Passes, and their several approaches, to determine as to which is most practicable. If Lewis
and Clark's or Cadotte's Pass be preferred to the Northern Little Blackfoot, examinations to be
made to determine the practicability of pas in(Y dir ctly fi·om the Blackfoot trail to Clark's fork.
This proving impracticable, or the Northern Little Blackfoot Pass proving preferable, then a
careful comparative survey to be made of the line f the Bitter Root and the line of the J ocko.
1 re careful observations of the southern portion of · lark' s fork to be made, to determine
wh ther the road shall pass to the Spokane from the west rn or the eastern side of the Pend
d r i11 la1 c. ·
mi~nti n t . be m .d t dct rrnine the practicability f co.nnecting the Rocky mountain
passes wah Coun l lufTs through the Black Hills, and also to deterrlline whether these pa&aes

~
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can be reached from the Bois de Sioux by crossing the Missouri and Ye.llowstone, and thus
abridging distance.
Winter examinations to be continued.
I will here observe that, through the Indian agents and sub-agents, I shall be able to get a large
body of meteorological observations with but little additional expense, except the cost of instruments. I will recommend that, whatever operations the department may think advisable to be
carried on, on this route, the operations of the fall and winter be restricted to the examination of
the lower Columbia and the line of the Snoqualme Pass, and that next spring and summer the
operations eastward be vigorous] y pushed.
I will state that, in counexion with the Blackfoot council, I shall make my arrangements to
leave the Sound in April, to reach Fort Benton late in June, and, remaining there six weeks, to
return and reach the Sound again in October. I refer to this to show with what ease I shall be
able to direct the operations in the field.
My feeble health, the last seventeen days, will explain the ·delay which has occurred in transmitting this report. It has only been within a day or two that I h.ave been able to do much
work.
I am, sir, very respectfully, your most obedient servant,
ISAAC I. STEVENS,
Got'ernor qf Washington Territory, in Charge of Exploration.
Hon. JEFFERSON DAVIS,
Secretary of War, Washington, D. C.
N. B.-Besides the railroad profile referred to in this report, I send the profiles of the route of
the main train. The railroad line was got in through the labors of the civil engineers, Messrs.
Lander and Tinkham, who were constantly occupied in side reconnaissances, and is the result of
the observations on the main trail; of careful observations, by the barometer, of prominent landmarks off the · main trail; and of careful observations of the course of streams, and the general
trend of the country.
I send also the two sheets giving the work in detail. But I am now engaged in a careful readjustment of the latitudes and odometer sur-vey to the longitudes determined by Wilkes and
Nicollet, which will occupy me some two or three days, and which will be made tlie basis of a
special report.
LIST OF LATITUDES.
Date.

Place.

Star observed.

Deduced latitude.
0

I

II

Camp Davis .•••••••••.••.•••••••••••••••••. Theta .•••••.•••••.
Polaris • - •••.••• - •.

45 35 12
17

June 16 and 17 .•••••. Ford of Sauk river .•••••.•••••••••••••••••. Altair ..••••••••••••
Polaris ............ .
Theta .•.••••.••• _..

45 27 00
27 00

Camp Marcy, Pike lake ..•••••••••••••••••••. Polaris ..••••.••••••

45 44 26

June 26. . • • • • • • • • • • • Lake - - . . • • • . • • • • . • • • • • • . • . • • . • • • • • • • . Polaris ..••••••••••.

45 57 08

27 07

July 8 • • • • •• •••• •• • • Second Shayenne Crossing . .... • • • • • • • • • • • . . . Polaris .•••••••••••.

Jul110 ·•••••• ····-· Lake Jess'ie ..... o. •••••• ....... •••••• ••• , ,,~.

0

I

II

45 35 14.5

45 27 02

45 57 07

4~

46 35 58
36 03

46 36 00.5

47 27 36
33

47 27 34.5

Wild Rice river... • • • • • • • • • • • • • • . • • • • • • • • • • • '.fheta ............ _•
Camp McClelland, Shayenne river . • • • • • • • • • . . Polaris .•••••.•••••.

Mean.

57 07.5
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LIST OF LATITUDES-Continued.
Date.

Place.

Star observed.

Deduced latitude.
0

I

II

:Mean.

0

II

July 11 . • • • . • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • . • • • • • • Polaris .•••• -- ••••••

47 34 10
17

47 34 13.5

July 13 .•••••..••••. Branch of Jacques river .•••••••••••••••••••• Polaris .•••••• •••••·

47 41 40
41

47 41 40.5

July 16 . • • • . • • • • • • • . Camp with Red River train . • • • • • • • • • •• . • • • • . Polaris .••••• - ••• - ••

47 51 01
50 23

July 17 . . . . . . • . . . . . . . . . . . . . • . . . • . . • . . . . . . • •. . . . . . • . . . . . . . . . . . . . Polaris .•••••••••••.

47 47 21
27

July 19 .•••••••••••.•••••.•••••.•••••••.•.••••••••••.•••••••••. Polaris ..••••.•••••.
Altair .••••••••••..

47 58 00

July 20 ....................•.. ~... •. . . . . . . . . . . . . . . . • . . . . . . . • • . . . Polaris .••••••••••••

48 01 58

July 21 . • . . • . . • . . . . . . . . . . . • . . . . . . . . . •. . . . • . • . . . . . . . . . . . . . • . • . . . Polaris ..••••••••••.

48 02 35
02 35

57 56

Altair ..••••••••••••

48 02 35
48 02 16

Polaris .••.•••••••••

48 05 42

Altair .••••••••••••.

48 05 44
48 05 45

July 24 . . . . . . . . • . . . . . . • • . • . . . . . . . . •. . . • . . •. . • • • . • •• . . • • . . • • • • • . Polaris .•••••••••••.

48 12 27

July 22 .•..•.•.. .• : . .•.••.•....•...•.••.....••...••

47 47 24
47 58 03.5

48 02 20.5

46
48 05 44.5

34
48 12 30.5
July 30 . • . . . • . . • ••• . . . . .. . •. . • • • • • • . . • . . • . . . . . . •• . • • • . . . • •• • .. . Polaris .•••••••••••.
Altair .............. .

48 29 56
29 39

August 4 . • • • • • • • • • • • First camp, Fort Union.... • • • • • • • • • • • • • • • • • . Polaris ..••••••••••.
Altair ..•••••••••••.

48 00 22
47 59 36

48 29 47.5

95 59 58
47 59 59
August5 •••••••••••. Second camp, Fort Union ...••.•.•.•••..••••..••••.•••.•••••••••.

47 59 10

August 9 •••••••••••• Little Muddy river •••••••••••.•••••••••••••• Polaris .•••••.•••••.
Altair ..•••••••••••.

48 06 42

August 11..... . . . . . . Big Muddy river.... . • . . • . • • • . . • • • • • • • . . • • • . Polaris...... • ••••.
-August 12 ........ -- ...... - -.- ... ---- . -..... ---. . . . . . ... -... --.. Altair ...••••.•••••.
August 14 .................•..............•.....•.........••.... Altair ...••••.•••••.

48 09 17
04
48 09 04

August 15....... • • • • Porcupine river..... • • • • • • • • • • • • • • • • • . • • • • • . Altair ...••••.•••••.

48 07 54

August 19 .••••••• -.. First camp, Milk river......... •• • • • • • • . • . . . . Altair ..•••••.••••..

48 07 15

August 23....... . . . . Fourth camp, Milk river..... . • • • • . •• . • • • • • • . Polariil .•••••••••••.

48 31 J3

06 54

36

48 06 48
48 09 10.5

48 31 24

August 24....... . . . . . . • • . . • • . • • • • . • • . . . . • • . • . . • • • . . . . . . . . . . . • . . . Polaris ..••••..••.•.
Altair ............. .

48 27 44
39

48 27 41.5

Augu t 25. • • • . • • • • • . . •.•...•••••.••••.......••••.

Polaris .••.•.•..••••
Altair ....•••.•••••.

48 22 14
19

48 22 16.5

August 26 .•••••••••.•••••••••••••••••••••••••••••••••••.•••••••. Polaris ........... .
Altair .'..•••...••••.

48 22 24

Aug t 27. • . • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • . • • • • • ••••••••••••••• Altair............. .

48 26

09

00

48 22 21.5

455

PARTIAL RESULTS OF EXPLORATION~
LIST OF LATITUDES-Continued.
Date.

Star ob3erved.

Place.

Deduced latitude.
0

I

II

Mean.

0

I

II

Augus,t 29 .•••••". • • • . . ••••••• - ••••••••••.••. - - - - • - ••• - - • -- - • -- • - Polaris ..•••••••••• ~
Altair ..••••••••••••

48 33 49
48 33 42

48 33 45.5

August 30. . • • • • • • • • • . • • • • • • • • • • • • • • • • • • •• ""'· • • • • • • • • • • • • • • • • • • • . Polaris .••••••••• _••

48 35 56
26

48 35 41

September 2.. •• • • • • • First camp from Milk river..... • • • • ••• • • • • • • . Polaris .••••••••••••
Altair .•••.•••••••••

48 30 11
15

48 30 13

September4 .••••••••.•••••••••••••••.•••••••••••••••••••••••••• Altair ..•••••••••••.

48 34 16

September 9..... • • • • Fort Benton........ • • • • • • • • • • • • • • • • • • • • • • • . Polaris .••••••••••••

47 49 31
34

32.5
47 49 43
28
Mean.... • . • . . • . • • • • • • • • • • • • • • . • • • . • • • • • • • • • • • • • • • • • ••••••••••••.
Altair ..••••••••••••

47 49 35
47 49 34

September 19.... • • • • Second camp, Sun river ..•••••••••• - ••••• --. Polaris .•••••••••••.

47 31 19

September20 •••••••• Crown Butte creek .••••••.••••••••••••••••• Polaris .•••.••••••..
Altair ..•••••••••••.

47 22 08
11

47 -22 09.5

September21. ••••••• Dearborn river ••••••••••••••••••••••••••••• Polaris •••••••••••.

47 11 19
36

47 11 27.5

September 22 ••••• -.- First camp on Blackfoot Fork ••••••• -.... • • • . Altair ••••••••••••.

47 02 48

September 23.... • • • • Second camp on Blackfoot l!'ork.... • • • • • • • • • . Altair .•••••••••• _.

46 56 51

September2S .••.•••• St. Mary's river .••••••••••••••••••••••••••. Polaris ••••••••••••

46 46 45

September 30 .••••••• St. Mary's village ..•••••.••••••••••••••••••.
Septem her 29.... • • • . . • • • • • • • • • • • • • • • • • • • • • • • . • • • • . • • . • • • • • • • • • . Altair .•••••••••••.
September 30 ••••• ~. - • • • • • • • • • • • • . • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • Altair •••••••••••••

46 31 00
46 31 00

September 30.... • • • • . . • • • • . • • • • • • • • • • • . • • • • • • • . . • • • • • • •••••• -- . Polaris • • • • • • • • _•••

46 31 00
46 31 02

October 6. • • • • • • • • • • . •••••••••••••••••.••• ~- ••••••••••• -- • ----. Polaris •••••••• _•••

47 08 43

October 8 .•••••••••. Flathead river .••••••••••••••••••••••••••••. Polaris ••••••• ·•••••

47 19 40

October 9........... Camas Plain..... • • • • • • • • • • • • • • . • • • • • • • • • • • Pola!is ••• -~ •••••••

47 29 07
28 42

October 16.... •••••• .••••• •••••• •.••. •••• •••• •••• •••••• •••• ••••

Altair ••••••••••••

47 55 48

October 20 •••••••••• Pend d'Oreille lake .•••••••••••••••••••••••• Theta .••••••••••••

48 11 07

October 21.-- ••••• -- Mouth of Pack river...... • • • • • • • • • • • • • • • • • • Polaris ••••••••••••

48 17 23

October 22 .••••••••..••••••• .'•••••••••.••••••••••.••••••••••.•. Polarili! ••••••••••••
a Pegasi •••••••••••

48 14 27
40

October 29.... • • • • • . Camp Washington . • • • • • . • • • • • • • • • • • • • • • • • • • Theta .••••••••••••

47 44 01

.

-

46 31 01

47 28 54.5

48 14 33.5

October 31 .••.• ----. . • • • • . . • • • • • . . • • • • • • • • . . • • • • • • • • • • • • • • • • • • • a Pegasi •••••••••••
Polaris • • • • • • • •••••

47 25 31
36

47 25 33.5

November 1. • • • • • • • . • • • • • • • • • • • • . • . • • • • • • • . • • • • • • • • • • . . • • • • • • • • a Pegasi .••••••••••
Polaris • • • • • • • •••••

47 11 28
31

47 11 29.5

November 2 ..•••..•. Peluse river .•••••••••.••••••••••••••••••••. Polaris ••••••••••••
a Pegasi. ••••••••••

46 53 47
38

46 53 42.5

November 7. • • • • • • • . W allah-W allah river • • • • • • . • . • • • • • • • • • • • • • • . Theta • • • • • • • • •••••

46 04 01
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LATITUDES AND LONGITUDES.
Latitude.

Place.

Columbia Barracks ..••••••••••..••••.•...••.••.••.••••••..•.••••.•..•.•••.••.•••••••.
Mankas ..•.....•.......•..•.•..... - •.. -.- .•.... ---- • •••• - · .•• -- ..•••• - •. -. ----- • • • · ·
Yakolet ..•.•...••••••....••..•.••..•...••••..• -- •.. -.- • .. ---- ... - ••.••.....• ---. ·-- ·
Cha-Ia-cha .•••••..•••...••....••••..•••...••••..••••.•••••.•.•.•••.••••.•.••••.••••..
Spil-yeh ..••.......••.•••••••..••..•••..••.•..•••••..••••.•...••.•••..•.••••• , •••••.
Noomp t-na-mie .••....•••...••••.••.•.•••••.•••.••••••••••..••••..•.....•.••••..••••.
Ne-mine- pal ........•...•..•.....•••••..•...••...•••••.•......•..•••••.•••••...•••••.
Wa-ha-mis .••.••.•..••.•••..•....•..••••....•. - •••••.••••• -.- -·-- • · • -. • • · --- • -- • • • • • ·
Che-quoss ..••••.•••••.••••••••••..•••.••.•..•••.•.••.•••..•••••..•.•••.•.••••••.•.•.
Hool-hoolse ...••.••.•.••••. ~--· ...••••••••.•.•...•••••.•••.•••••.•••••...••••.•••••..
First Tahk .....•.••..•.•..•.•.••.••.......••..•••••••• - •..••• - ••..••..•...•••• - .....
- Second Tahk .••••.•••••.••••••••••.....••••..• - ••.•••••••• - ••.•..••...•••.••.•••..•.
Kam-ma-hietas . • • • . • • • • • • . . • • • • . • • • • • . . ..•....••••••••••..••.••••• ! ................ .
Clunas ..•••..•••.•••••.••••.•••••.•..•.....••••..•••..•..•.•••.••••.•••••..•..•••••.
Sim-I{we ••••••••.•••.••••••.•...••••.•.•..• _•.••••••••.•.••.••••••.•••.•••••••.• ~ •.•.
Atahnam ••..•••••••••••••••••••..•....•••.••••..••••••.••••.•••••.•••.•••••••••••••.
We-n ass .••••••.•••••.••••••••••.•••••••..••.••..•.•••••••..••••..•••..•..•••••••••..
Ke te tas ..••••.••.•.•••••••••..••••••••.•••••.••••.••.•..•••.••.•••••..••••••••••••..
Skil-kantin .••••..••••.•••••.•.•••••••••..••••...••••••.••••.••••••.•...•.•••••.••••.
W e-nat-shapam . • • • • • • • • • • . . . . • • • • . • •••.•••••••..••••••.•••.••.•..•••••••.......••••.
Columbia .••••......••••. ·..••••••••••••••••••.••••.•••••••••••.••••••..•••••....••••.
Between Methow and Okinakane ..••••..•.....••.••••••.•.••••.••••..•.•••••••••••.•...
On Okinakane, near Fort .••••••••••.••••••••••.••••••••••.•••••.••.••..••••••••••.•...
Camp in the woods ..••.•..••••.••••..••.•••••••••••.•..•.••••••••.••••••..••••.•••••.
On Okinakane river, first camp above Fort ............................................. .
Do •..•.••••. second .••••. do •••.•••••.••••••••••.••••••..••••.•••••••••••••••.•.
Do ..•••.•••. third .••••.. do .••••.•••.•••••••••.••...•••••••••..•••••••••.•••••.
Fort Colville .....•......••••.••........•••..•••.•••••••••.••..••••••••••..•••••.••••.
Fort Wallah-Walla.h .•••••••••.•••••••..•.•••••••.••••••••••••••••...•.•..••••••.••••.

0

I

II

45
45
45
45
46
46
46
46
45
45

36
47
54
56
01
05
05

34
57
20
41
28
38
15
32
00
48
31
32
54
42
17
42
43
59
19
38
40
09
29
52

Ol
56
58

45 55
45
46
46
46
46
46
47
47
47
47
48
48
48

59
07
15
24
29
44
00
22
28
49
04
05
13
48 32 04
48 49 04
48 59 35

46 36 16

Longitude.
0

I

II

122 39 34.6

I21 23 11

I20 37 07

118 4 00

46 03 46

Wilkes's Wallah-Wallah longitude, 118° 47' 45".

Heights by the barometer on the line qfthe main trainfrom the Mississippi river to Wallah-Wallah.
Date.

Number of
camp.

June 15 .••••••••.•••.

1

I6 ... -......... .

2

18 ..••••••••.•..
I9 ..•.•.•....•..
20 .• -- •.••••••••
21 .• -- •.••••••••
22 .••••...•••••.
23 to 25 .•..••••.
25 .•...•••••••.•
26 .••••.•.•.•.•.
27 •••••••••••••.

28 .• - •..•...••..
29 .• - ••.•..••••.
30 •••••.•..•••..
July

1. ............ .
2 to 4 ......... .
4 .• - •••.•.••••.

5 .........•....
6 ............. .
7 ...•..••.•.•..
to 10 ........ .

1 ... - ......... .
11 ............. .

4

5
6

7

8
9
10
11
I2
13
14
15

16
17
18
I9
20
21
22
23
24
2f'

1 ..•..•....••..

13 .•.••.••••••..

27

Place.

Camp Pierce, near Fort Snelling .••••.•••••••••••.•.•••.••.•••..•••••.
Ca11_1~ Davis, on Sauk river ..•••.•.•••••.•••••••••••.....•.••.•.•••.•.
P ratne ......••••..•••...••••••••.•••••.•••••••••.••••...•....•••••.
Second Crossing Qf Sauk river ....••.•...•..•••.....•....•...••••••••.
Lake Davis ..••••••••••.•••••••••••••.••.••••.••••• .. ..•••••••.••••.
Lake Henry .••••••••..••••....•..•••••.•••••.••••••••••.••••.•••••.

~~:r;~~~:l;~:e::::::·_-~::·:·:·:-::·::·:::·:·-~-~: ::::::::::::: ~ ~:: :::::::::: ~:::

Pike lake ..•••••••••.•••••••••••.••• .: ••••••.•••••••••••.••••••••••••

~~~irl; :::: :::::::: ·.·_:::::: :::::: _._. _._. _. ~- _. _.:: :::::: :::::::::::::: ::: :
Poplar lake ...•••.••••••.••••..••••.••••..•••••..•••••••.••••••••.•.
Bois de Sioux . ..••••.••••..••••..••••...•••..••••••.••••.•••...•••..

~:r~::~~:~;;;:::::::::

::::: :::::::::::::::::

hayenne river .•••••••...••••••••.••••.••••••••••••••••••.•••••••.•.
Maple river ..•••..••••..•••••••.••••..••••.•••••.•••••...••...••••.
Maple river ....•••..••••...••...••••..••••..•••....•••.•••••..••••.
Prairie lakes .•••••.•••••.•.....••.•.•••••..•••••..•••.•.•....•.••••.
Prairie lakes .. .••••.••••••.••••..••••..•••.•.••••...•.•...••..•••••.
hayenne river . .••••••.... _..••••...........••••••..•••.•••••.••.••.
f a.d vance party ...•..•..•••••...••••.••••..•••••.•••••.••••••••••.
Lak J e si e •..••••..••••••••••••••••••••••.••••.••••••..•••••••••••
Prai ri lake ....••...••••.••••••.•••••••••••.••••••.•••.••••••.••••.

~::~s r;~~: :::::: :::: :::::: :::::: :::::: .": : :::::: :::::: :::::::: ::::
6

Height in
feet above
the sea.
828
994
1,207
1,037
I,454
I,284
1,477
I, 753
I,557
1,I34
I,~98

I,417
1,562
1,039
815

841
1,266
1,025
8 17
922

I, 367
I, 262
I , 141
1,150
1, 260
1,497
I,665
l, 681
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Heights by the Barometer-Continued.

July

Aug.

Height in
feet above
the sea.

Place.

Number of
camp.

Date.

14 ...... -------15 to 17 ..•.. .........
17 ······ -------18 .. ---· ----.--.
19.----- ---- . --.

28
29
30
31
32

20 .. ·----- ·----·

33

21 .. -----------22-- . - -- - . -- - ---

34
35

24 .. ------~----·

36

25 .. ·----- -----·

37

26 ..............

38

27 -- .... ---- --- .

39

28 ..••...••••••.

40

29- - . -- - -.. - - - - .

41

30 ... - - -- . -- - - - .

42

31 .. ------------

43

. --.

Prai·::;~ti~~-~b~;~ -~~I; 98 -fe~t; "ciis·t~~t -4~ ·3 ~ii~~-- •••••••.•••••••••.. ·1

44

9 .. ------ ......
10 .......• ------

45
46

Fort Union ........................................................ .
Bluff above, distant 5. 7 miles ..•••..•.••...••..•....•.••..••••.••.•
Little Muddy river ................................................. .

14 .••.. ----

47

14 ..............
15 ..•. ---- ......
16 ..............
17 .... ............... --.
18 to 20 ..... ......
20 .......... .......

Bluff, distant 43 miles ........................................... .
Great Muddy river .•.•••........•••......•.•.••..••••.....•..•••..•.
Bluff, distant 2.1 miles .••••...•••..•.••..•.••......••••...••.••.•.

48
49
50
51

~;:~::~:~H:~~::~~:a!~~~:: ~ ~ ~::: ~ ~:: ~ ~ ~:: ~ ~: ~: ~ ~ ~ ~ ~ ~ ~ ~: ~: ~ ~: ~: ~ ~: ~ ~: ~

1 to 9 ......

11 to

52

22 ... -...... ---.
2:3 ... -.. -.. - --- .
24 ..............
25 ... - - --- ... - - .
26 .•............

53
54
55
56
57
58
59

27 ...••••..•....

60

28 ... --- .... -...
29 ... --- .... - ...
30 .... --... -- - - .
31 to Sept. 2 . -....
Sept. 2 ..............
2 ..... -- ... ---.

61
62
63
64
65
66

4 ... -- ... .. --- ..
5 .. ······ ------

67
68

6 ..• -- •••••••••

69

21 ..............

58f

Prairie .....••••••••••••.•••••.•••••.••••..••••...••....•••......•..
Prairie ......••••..••••..•••••.••••..•••...•.•.••.•..•.....•••....•.

~~:r~~~~~-~i~~~-~ ~:

~: ~: ~ ~:: ~ ~:

~:

~::: ~::

::: :
: : :: ::: : :: : -_: : ::
:
::: ::: :: ::
Prairie lake ••...••••...•••...•••.••••••... - ...•••••..••.••••..••••.
Elevation above camp 110 feet; distant 15. 7 miles.
Prairie lake .••••.•••••..••••••.•....••..•... -- ••..• --- ••••••...••..
Elevation above camp 120 feet; distant 4 miles.
•
Depression below camp 34 feet; distant 6 miles.
Prairie lake ....................................................... .
Prairie lak€1 ....................................................... .
~~evation above camp 380 feet; distant 13 miles.
Pra1ne ........................................................... .
Elevation above camp 93 feet; distant 5. 2 miles.
~!evation abuve camp 12~ feet; distant 17. 5 miles.
Pra1ne ............................................................ .
Elevation above camp 130 feet; distant 7. 7 miles.
Prairie lake ....•••..•••......•..............••••••••....••....•..•.
Smm~it above camp 218 feet; distant 8 miles.
Prairie lake ....................................................... .
Depression below camp 193 feet; distant 4 miles.
Depression below camp 220 feet; distant 7. 4 miles.
Depression below camp 89 feet; distant 15. 8 miles.
Prairie lake ...••..•.•••..•..••••..•••........•••••.•••••••••••.••••
Elevation above camp 86 feet; distant LB. 2 miles.
Depression below camp 7:l feet; distant 20. 5 miles.
Prairie l11ke .••••..•.•...••••..••••....••...••.. , •••••••••••••••••••
Elevation above camp 83 feet; distant 3. 7 miles.
Depression below camp 120 feet; distant 17.2 miles.
Elevation abuve camp 73 feet; distant 20. 3 miles.
Prairie lal\e ....................................................... .
Elevation above camp 331 feet; distant 7. 5 miles.
Elevation above camp I:H feet; disr.ant 111. 5 miles.
/
~!evation a !Jove camp 35o feet; distant 12. 2 miles.

:

:

Missuuli river ................................................... . ..
Milk river ......................................................... .
MiJ k river ..••••........•••..•.••...•••..•.•...•••••. - .......... ---.
Milk river ......................................................... .
Milk river ........................................................ ..
Milk river ......................................................... .
Prairie pond ..••..•••.••••.....•••....••...••......••••...••....• - ..
Milk river ...••..••.•.••••..•••.•..•.•••....•••.•.••••••..•....••••.
Milk river .....•.••.••.•....•..•••...••.••••..••.••••....••.•.••••..
Blu tf, distant 7. 6 miles .••••....••••.•••.••..•..•••••.••••.••..•.•.
Milk river ...••..•• _.............................................. ..
Bluff: distant, 4. 8 miles .......................................... .
Milk river .....••••....•...•••••••••••••.••..•.•.•••••....•..•...••.
Milk river .•...•.•...••••..••.....•......• - ...• -- ••••••..•• -- .. --- ..
Milk river .••.•••••.••.•.••••.•.•.•.•..•.••••••••.•.•.••...••••.••..
Milk rivet· ...... , .................................................... .
Branch of Milk river .....•.•..••••.••••...•••..••••.••••.•..•••••••.
Branch of Milk river ...••..•••.....•....•.•...•••..•••...••••..•••. ,
~~mmit between Mis:;;ouri and Milk river, distant. 17. 6 miles ......•.• .
Pra1ne .........••.. ••••..••••.•..•......••........••••. .. ..• • •.....
Maria.ti river .•.•.........•.••..• • ••.....•....•...•....••..•...•...•.
Height of prairie passed over to-day, 4. 9 miles ..................... .
Tanzy river ..•••••.•••••••.•••••••••••••••••.•••••.••••.••••••.••••.
Height of prairie between camp and Fort Benton, 2 mile11 ••••••••••••

1, 3'20
I, 530
1, 4ll8
I, 463 .

1,405
1,456
1,536
1,762
1,950
1,978

2,288
2,397

2,021
1,973

2,074

2,403
2,019

2,596
2,030
1,1::39
2, 181
I, 929
2,332
2,070

1,960
2,084
2,09:>
2,~05
2,~76

2, Ill
2,120
2,112
2,2·l 3

2,200
2, 21 L
2,675
2,225

2,525
2,231

2,250
2,271
2,301
2,773

2,840
3,0:26
2, (i ll

2,2U

:t, 491
2,332
2,535
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Heights by the B arometer-Continued.
Date.

!Number of
camp.

Place.

Height of Fort B nton . ...•••..•••••.•......• -- ..•..•.• - . --- • • ---7.. . . . • • . . . . • • . . •• _••....
ll t o16.........
71
Teton river . .... . ....•.....••....•....••.. -.. -- · - - - -- .. - - -- · - · · - - • · •
Teton or Tauzy river ... .....•....•....... . ..••... - •• - ..•• -.- ...••...
16 ....•••. ·----72
ummit towards the Prairie lake, 20. 9 miles ..•.•....•...•••..••• - •.
Prairie lake .......•..... . .......•....•...............•.• - •. •.......
73
17 ••.• -- •••• --..
Summit towards Sun river, 5. 5 miles·......... .. ................... .
Sun river . ... . . . ..•...••..........•.......•..•••........•••..•...•..
18 ..•••••. ··--··
74
Sun river . .....•..•••..........•. - ......... --- • ----- . ---- • . ----- ---.
19 ...•••.. ···-·75
Crown Butte creek ...•....•••...•••........ : ......••.......••••.....
76
20..............
High ridge, 5. 6 miles . .•.•.•......•••..•• - ........................ .
Dearborn river crossing, 17.3 miles ............................... .
Dearborn river ........... •.........•.........•••..•.... . ...•••.••••
21 .•• ---- ••• --. .
77
Eastward base of ridge or pass, 7.1 miles .....•...•...• • •......•••.•
Summit of pass, 8. 5 miles ....................................... .
Western base of pass, 8. 9 miles ...•••••••••.•••••.•.•••...•••.••••
Blackfoot river .............. . .. .. ................................. .
2~-------------78
Blackfoot river ...••....•.................•••......••••....•........
79
23 ...••• - .••• -.B lackfoot river ..••••••.••.••••.........•.•••.•.•.••••.•.••..•....•.
24 - - .•• - - •• - - - - .
80
26..............
81
Blackfoot river ......•.•••.•......•••...••..•..•••..•...........••••
Distance fr om camp 6. 8 miles .................................... .
Distance from camp 7. 7 miles ................................... ..
Distance from camp 8. 3 miles ................................... ..
Distance from camp 9. 8 miles ................................... ..
Distance from camp 11 miles ..................................... .
Distance from camp, 16 miles ................. . .................. .
Distance from camp, 17 miles .................................... ..
Blackfoot river . . ........••..............• . ....· .......•.........•••..
82
27 ···--· •••• ---·
E levation, 3. 2 miles ............................................. .
E levation , 9. 3 miles .•.••.....•.....•••••• .•.•••.•.....••..•..•..•
28 .••••.••..••..
St. Mary's river ......•....•.••.....•.••••..••••...•.•...•••......•..
83
Crossing St. Mary's riv~:~r, 18.3 mil es ......................... . .... .
St. Mary's village . .•••.........•.......... . ..••••.•••...•.••.•.•..•.•
29.---- ...••.•.•
84
2
.••.......•••.
St. Mary's river .................................................... .
85
Oct.
3 to5 .••••.•••.
St. Mary's river .......... . .......................................... .
86
5 .•••••.••••••.
87
Bitter Root river .......•.•......•....••••..••••.......•••..••••.•...
Elevation, 5. 6 miles ......••....•••............•.....•..•.••.•••..
Elevation, 9. 4 miles ........•...•......•..•..••.•.•.•••....•..•••.
E levation above the camp, 87, 13. 8 miles ........................... .
6.---- •..•' •••• 88
J ocko tributary .................................................... .
89
J ockoriver ....•....•........•.......••••.•......•..•.•••.•....••••.
7 .••••••••• ···Flathead River crossing, 10. 8 miles ................................. .
8 .........•....
90
Elevation, 9 miles ......•.....•••.....•••••...•.•..••...•......••.
Elevation, 9. 5 miles .•...•••.•.........•.••..••••.•.•••.....••.••.
91
Camas prairie .. . ...•...............•....••.••..•.....•.•........••••
9 ...• ---- ..•••.
Summit above prairie, 3. 4 miles ................................... .
Descent to river bluff, 9. 3 miles .............................. ·----10 to 12 .••. . ....
92
Clark's fork of Columbia river ....................................... .
High Rock, 9. 7 miles .........••...•••...•.•.......••••.•.....••..
Point of mo~n.taln, 16. 7 miles ................... . ................. .
93
Thompsons pra1ne ........•••. . •••.....••..••....•.......•.••••.....
12 to 14 • .•••••..
River level, 12.4 miles ...... ••••...•••...••••......•.••.••. . ... .'..
High bluff, I 6. 2 miles . . .... •• . ..•..•••...•••••.••••.•...........•.
94
Valley of Clark's fork .......... . .................................... .
15 .. -- •.•...•.•.
Elevation, 9. 9 miles ...•.•.•......•••.. . •.••••.• • ••• . ..... . ..•• _• .
96
Valley of Clark's fork ...... . ... . .... . ..... . . . .. . .................... .
16 .---- •.••.•.. Elevation, 2 miles . .. _ ...•. .. .•. • ..•..•....••••••.. • ....••.... __ •.
17 ..•.•.•••• . ...
97
Valley of Clarks fork ... ... . ........... . .... . ............ . .......... .
98
Summit of mountain . .. .................. .. .............. .. ......... .
18 .•.• -- ..••• --.
.Mountrun point, 5. 8 miles .... . ....... .. ........ . ................. .
1!> to 21. •.• . ....
99
Pend d'Oreille lake ............ . ........... . ....... . ................ .
2 1...... ---· ••••
100
Pend d'Oreille lake .. . ......... . ................ ... ......... . ....... .
22 ...... ---- •.. .
101
P nd d'Oreille lake . .. . .. .. ................... .. ...... . ............. .
23 to 2:- . .... . ...
102
Cri)S"ing below Jake . ..... . _.. ... . . _... .. _..• _...•••• . ..••..••.....•..
ummit of Spokane country, 20. 5 miles .. .... .. .......... _.......... .
103
Spokane prairie .. ............... . ........•.......•...•.••.. . ....•••.
2r' · • •·· · ······- ·
Sept.

2 .. . . . ... ...............
CZJ •••• • • •••• •• ••

104
10~

H eight in
feet above
tlre sea.
2,329
2,350
3,105
3,836
3, 558
3,702
3,115
3, 169
3, 669
4, 235
3,955
4,091
4, 871
6,044
5,448
4,957
4,470
4, 350
3,280
3, 361
3, 836
3, 504
3,975
3,299
3,298
3,592
3,256
3,502
3,065
2, 868
3,096
3,284
2,777
2, 868
2, 840
3, 081
3, 810
3,920
2,966
2, 718
2,424
2,367

2,775
2,671
3,149
3,313
3,036
2,1 60
2,772
2, 637
2,131
2,140
3, 069
2,048
2,787
2, 002

2, 670
1, 980
2,886
2,664
], 637
1,579
1,701
1,630
2, 572
2,182
2,179
1, 304
] , 198
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Heights by the Barometer-Continued.

Oct.

Nov.

Height in
feet above
the sea.

Numberof
camp.

Place.

28 to 30 .••• - - - - .

106

30. - - - - . . - ..• - - -

107

31.----. --- ... -.

108
109
110

Camp Washington.- •••.. - •....••• -.. ____ ... ____ •. ____ •• ____ • __ .•• __ .
Summit after camp Washington, 8. 3 miles.---- ... ---- .••••••....••..
Fork of Spokane river .••••...•..•...••. -·-·--··-·--··----··----· .•..
Bluff after leaving camp, 10.6 miles .••••• -----··----··----· •... ---Fork of Peluse river .•.... ··----·------·----·------··---··----··---··
:Fork of Peluse Tiver ....•. ·----···----· ·----· ··---· -----· -----··----·
Fork of Peluse river ....••...•.. , ...••. ·----· ..••.. -----· ...... ·----·
Peluse mver crossing, 7. 3 miles ..••••.•.... ·----·-----· ...• --·- ....
Bluff on Snake river, 16.6 miles .••••. ----~--. ··----··----· •.....•...
Snake river .• _.- ..•.••..•••........•••....••.••••.....•. - ......•.••.
Snalw River bluff, 1. 5 miles .....•....•••.. ·- ----· •.•••. -·-·.: ..... .
Elevation between Sn.ake and Wallah-Wallah rivers, 8. 7 miles.-- ••••.
Elevation between Snake and Wallah-Wallah rivers, 14. 1 miles ....... .
Elevation.between Snake and Wallah-Wallah rivers, 20.7 miles ....... .
Elevation between Snake ·and Wallah- W allah rivers, 23. 2 miles •• : ••...
Fork of the Wallah-Wallah river .••••• -----· .••••. ·----··---·· ....... .
Prairifl towards Wallah-Wallah river, 16 miles .••••• ···---· .••·••••...
Near Fort Wallah-Wallah ...... -----· ·----· ·---~- __-____ ·----- .... ---Columbia river bluff, I. 7 miles .•••••..••• ~ ••••.•••••.••••••• -- •....

Date.

1 ...•.. ---· ·---

2-----· ---- ·--·
3 to 5 •••• ·----·

11~

5.----- . --- ----

112

6 .••••• -- .- · ---~

113

2,133
2,540
2,374
2,360
2,160
1,542

1,227
960

1,239
354
744
l, 614

1,013
1,139
1,740
840
1,085

409
522

Memoranda concermng the Meteorological 'Observations on the Missouri rwer, by . Lieutenant A. J.
·
Donelson.

The barometer used from St. Louis to Fort Pierre was "Green's closed cistern," No. 718.
Its error was assumed to be -.050 inch. At Fort Pierre, after a series of readings, it indicated
·a height of column .050 inch greater than barometer No. 722, which was" Green's open cistern,''
of glass. The latter barometer was used from Fort Pierre to Fort Union. It was compared in
St. Louis with Dr. Engel~ann's standard, and its error was -.01 inch.
In the accompanyjng tables the barometer has been first reduced to the freezing-point; employing for this purpose the tables for barometers with brass scales, then corrected for error, and then
for horary variation. For the latter the following scale, kindly furnished by Professor Blodget,
and adopted for Fort Union, has been used:
4 a.m. +0.20

8 a.m. -.015

1 p.m.

5 a.m. +0.15

9 a. m. -:-.025

2 p.m. +.018

.000

10 a. m. -.040

3 p.m. +.025

7 a.m. -.010

11 a. m. -.035

4 p.m. +.030

12m.

5 p.m. +.030

6 a.m.

-.008

.000

6 p.m.
7 p.m.
8 p.m.
9 p. m.
10 p. m.
11 p. m.
12 p. m.

+.020
+.010
+.000
-.01l5
-.025
-.020
-.000

Below Fort Union, the variation at 5 p. m. was taken as +.035. The calculation has been
made by using the Smithsonian meteorological tables.
The numbers in brackets, in the column of heights, denote the estimated height of the instrument above low water.
·
The point of reference was the level of the sea where the height of the barometric column
would be 30.000 inches, the temperature being 64°.
A constant number, 34.9, has been added to each calculated height.
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Table of Barometrical Ob cnations and of Heights and Di tances on the Missouri river .
Date-] 53.

.......
0
.......

Di tances.

'"3

~

.nl>D

~

c

o::l

Station.

·s.n

.8

c

H

....

P..

00

0

0

P..
Hour.

Day.

_£

0

Q;)

~

s
....

~

~

Booneville ...................... - ..... May24
24
Howard's Landing . ....•...... ----·· ....
25
Right bank, elevl"n miles below Brunswick.
25
Left bauk, eight miles above Miami. ... - ..
26
I..1eft bank, six miles above Dover Landing.
26
Lexington .............................
Right bank, twelve miles above the mouth
27
of tbe Kanzas ..................... - •.
28
Two miles below Fort Leavenworth ......
28
Right bank, one mile above Weston ....•.
28
Five miles below Columbus Landing ......
29
St. Joseph .•.... ------------ ........•.
31
Two miles below the Little Nemaha .•....
31
Sixteen miles above tbe Little Nemaha ...
Five miles below Weeping Water river ... June ]
2
Bellevue ........•......................
5
Two miles below tbe Little Sioux river ...
7
Blackbird'sHill ...... -··---- -··---- ....
14
Cedar island, two miles above the foot .. ..
First range of bluffs, right bank opposite,
14
one-quarter of a mile from river .......
Second range, three-quarters of a mile
H
frnm river .............. --- ...... -- ..
14
Third range, one and a half mile from river.
18
Old Fnrt George ..............••.......
19
Fort Pierre at tbe landing ..... - .........
19
Bluffs, tw'' miles west of Fort Pierre .....
Nonhe:~ , r corner of Fort Pierre, three19
quarters of a mile from landing .......
20
Do ...••... do ........ do ..........
20
Do ........ do .••..... do ..........
2(1
Do ........ do ..••.... do ..........
B ig Cheyenne river ..................... ...............
R ight bank, thirty miles above Big Chey22
enne riveT .. - .. ---- .... - --. -.---- . - ..
G1and river ......................••••. ................
wetarboo river ........................
annon·-ball river------ ...... ------ ....
R igbt bank, two miles below Eagle Butte .. ...............
H eait river ..............•.............
F ort Clarke ...•....•. -.- .......... - ... .............
K nife creek .... - - ... - - - .. - - - - . - - - - -- .. ..............
29
Thre~ miles above La Fontaine Rouge ....
30
F o1·t Berthold ........ - .. ---- --- .. - .. -.
Right bank, three miles below Little Mis30
1ouri river ..........•.... --- ..•......
L ittle Missouri river .............•...... ..............
w bite Earth river .•...•...•. - .......... ................
M 11ddy creek ........... -.-- - . ---- .. -. - ...... ---·
Seven miletl above Muddy creek - ........ July 3
Mouth of the Yellowstone ........ - ...... ...................
Fort nion .... (mean of62 observations). ...............
rt>at Muddy river ...••................ ..............
'Poplar riv r ....•................ ·-·--ifte n miles above tb mouth of th Poplal ··· .-···

c

s
...
~

~

... ---.

11.10p. m.
9.10 a.m.
12.30p. m.
9.:~0 p.m.
2.55p.m.
3.45p. m.
12 p.m ...
8.10 p.m.
10.15p. m.
J1.40 a.m.
12.1 5 a.m.
6.15p. m.

0

0

s

<D

.a

<D

...
·c.;;

'd

c

s::l

<D

~

-5

.3<D

1"0

0

~

s
"'
~

,J:l

~

------

10.10 am
2.15p m.
1.50p.m.
7.50p. m.
10.20 a m.
l.15p. m.

3Q;)

~

<D

~

3Q;)

s
s

'd

~

s
~

~

<D

~

~

0

.3<D
0

~

"'

<D
.....,
c
<D
~

~

0

0

0

Q;)

~0
~-~
0

"

<D

~~
s::l

:3

"'

I>
<D

~

436.4 (20)
42;.6 (6)

2fl
28
8

214
220
268
297
325
333

29.760
29.72
29.67
29.60
29.54
29.52

65
69.5
75
70
70
80

64
67
70
67
68.5
75

29.573
2!l.582
29.508
29.444
29.341
29.324

79
16
9
2:3
20
88
18
22
38
124
50
280

412
428
437
460
480
568
586
608
646
770
820
1,100

29.43
29.436
29.394
29.206

60
71.5
82
72

64
70.5
77
69

29.281
29.249
29. 199
29.023

28.984
28.884
2t:l.81

76.3
67.5
68.5

73
67
67

28.841
28.734
28.654

1150.2
1245
1323.5 (20)

28.778

79.5

74

28.584

1402

28.616

82.5

82

28.455

1556

28.478

75

75

28.300

1686

73.5
71.5

73.5 28.260
71.5 27.764

2~2G

28.558

78 .
77.5

28.417
74
74.5 28. 106

1566.7
1880

3p. m ... ............ ............... 28.536
10 a.m ... . --- .... ................. 28.502
10.5 a.m. .............. ................ 28.450
10.15 a.m. ............. .................. 2t:l.494
1,316
42
.. - ...... ......

76.5
74.5
74.5
75

76
70
70
71

28.390
28.296
28.294
28.296

28.335

69

66

28.214

1757

28.240
28.200

62

55
72

28. 121
28.114

1834
1873

({))

79

28.140

59

54

28.044

1907

(10)

28.155

67.8

68

28.005

1974

--- ..

72

27.932

2055

9p.m ...
9.30p. m.
10.15p. m.
1.45p. m.
5.30p.m.
4p. m ...

6

4~

........... ..............

............ ....... ........ 28.434
...... -.... ........ ........ 27.940
149
25

1,~74

...... -... ............... 28.248

12m .•••.
. .. ... ... ... . -......
.. --- .............

30

1,346

49~
24~

1,420

80~

1,500~

10 p.m ...
5 p.m ...

181
22
48
30
20
37

1,519
1,541
1,589
1,619
l, 639
1,676

18
3
65
74
7

1,694
1,6.)7
1,762
1, 836
1, 84:~

40~

1, 8H3~

11.30p. m .

......................
............. ........
..

-- ... ----.

10 a.m ...
.. -........ --- .
.. .. .. -....... -....
. .. .. ........ -

-...... -- .........

..... -.........

3~

50
52
15

560
659
680

(20)
(20)

713
749
802
967

(10)

1723

1, 249

-

........ -..........
. .. .. .. -.. -......
............... -.
. ........ ---.
.. .. .. .. . .. -- ....

5tn

(9)

1662

1,395~

1, 7 . .... - .... -. .. .
1,937
1,9 9
2,004

(40)

,:/.
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Meteorological Observations at statio~s on the route.
I.-From register kept by Mr. James Doty, at Fort Benton, Upper Missouri river, latitude 47° 49' 34'' N.
longitude 1100 35' W.; approximate elevation 2, 329 feet.
Extreme temperatures.

Mean temperatures.
Date.
7 a.m.

Approximate

Remarks.

2p. m. 9p. m. Monthly Upper. Day and hour. Lower. Day and hour.
mean.

- - - - --- --- - - --- - - -----1853.
October .••..

0
47

0
61

0
51

0
53

0
80

17th, 2 p.m.

0
10

November ...

12.7

27.5

IS

19.4

58

20th, 2 p.m.

-2

December ...

27.77

40.94

30.4

33.03

60

8th, 2 p.m.

0

23d, 7 a. m.

But a slight quantity of rain
fell. Of snow there were 3i
inches-2~ inches on the
24th, and~ inch on the ::nst.
The general direction of the
wind was west-southwest.
5th and 25th, Of snow 2§ inches fell. The
general direction of the wind
7 a.m.
was north.
22d, 7 a.m. Clear weather prevailed. The
general direction of the wind
was southwest.

!I.-From register kept under the direction of Lieutenant John Mull~tn, United States army, at Cantonment Stevens, Bitter
Root valley, Washington Territory. Approximate latitude 46° 19' 15" N.; approximate longitude 113° 55' W.

Barometer.

'-+-<

Date.

0

~QJ:::l
'8 ~

""'::l 0
c::l <:)

co
~

Mean temperatures.

Extremes of the barometer before and after redu.ctions to freezing point.

6 N

§

::l co
co c;:: ....::

co

"0~

.:: 3·8

~~D..

c::l 0

Day and hour.

Lower.

Day and hour. 7 a.m.

2p.m.

9p.m.

bD

.........

<D·-

~

Upper.

sp...
~
Q
0

$:l

~

------ --- ---

Jan., 1854 •••.

26.354

26.360

26.870
reduced
26.956

5th, 7 a.m.

Feb., 1854 .••.

26.215

26.207

1st, 9 p.m.

March, 1854...

26.144

26.117

April, 1854 ....

25.982

25.933

May, 1854 .•..

25.976

25.891

26.570
reduced
26.590
26.480
reduced
26.476
26.500
reduced
26.495
26.340
reduced
26.319

31st, 7 a.m.
1st, 7 a.m.
9th, 7 a.m.

26.020
25.985
25.965
reduced
26.005
26.035
26.015
25.630
reduced
25.617
25.785
reduced
25. 75L
25. 195
reduced
2!).0tl9
25.295
reduced
25.212

0
12.10

0
16.87

0
12.82

0
13.93

11th, 7 a.m.

28

37.15

28.87

31.34

lOth, 7 a.m.

37.8

46.5

34.2

39.5

18th, 2 p.m.

46

58.5

46.9

50.5

21st, 7 a m.

53.2

62.7

49.8

54.8

3d, 7 a.m.
24th, 2 p.m.
24th, 9 p.m.
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J,Jcteomlouical ObscTvations at stations on the Toute-Continued.
II-Cotl.tinued.
Extreme temperatures.
Date.
~
CD
p.

Dayandhonr.

I

~

CD

!!:

8'

1

H

0

I

0

M an quantity Mean course and velocity Mean direction and force of
wind.
of clouds.
of clouds.

~

p..;

~

~

~

~

~

~

t--

Ol

0')

t--

Ol

Day and hour. ~

0

- - --

~

- - --

~

~
p.,;

~

~

~

~

~

0')

t--

Ol

0)

Jan., 1854. __ . 52 31 t, 2p. m. -29 19th, 9p. m. 4.8 6
7 Not rec orded in r egiseer. s.
Feb., 1854 .. _. 46 9th, 2p. m.
14
3d, 7 a.m. 6.4 5.3 4.7 BE. .7 wsw. 1.3 ssw . .4 sw.
.5 sw. .6 ssw.
4 sw. .6 sw.
March, 1854 .. 61 24th, 2p. m. 22.5 lst, 9p. m. 5.4 6
2d, 7 a.m.
April, 1854 . __ 74 17th, 1 th, 31
.03 s.
5.7 4.8 sw. .1 ssw. .5 s.
1st, 7 a.m. 5
29th, 2p. m.
May, 1854 _.•. 80 21st, 2 p.m.
7th, 7 a.m. 4.9 5.4 4.6 SSE •• 16 ssw. .38 w. .03 SSE.
36
and 9,P. m.

1.1 sw. 1. 15 sw. 1.19
5
5 wsw.l. 1 s.
9 sw. 1.5 ssw. 5
9

wsw.1.4 w.

8

6

sw.

3

1

NW.

.t

REMARKS.
January, 1854.-The thermometer at 9 p.m. on the 5th is marked in the register as not readable. There fell about 1 inch of
rain, and 7i inches of snow.
February, 1854.-There fell about

4~

inches of snow.

March, 1854.-There was a slight fall of snow on the night of the 3d. A snow squall at 3 p.m. on the 6th for a few minutes.
Snow from 7 p.m. to 11 p. m on the 7th (1~ inch.) Squalls of snow at intervals all day on the 8th. Alternate snow and rain all
the morning of the lOth. It rained from 3h. 30m. p. m. on the 27th till8h. 30m. a. m. on the 28th. Occasional showers on the
28th. Squalls of snow and rain a~ intervals on the 29th. Squalls of snow on the 30th.
April, 1854.-Rain at 6h. 30m. p.m. on the 1st. Rained moderately all the forenoon, and again in the evening, on the 2d.
Slight rain on the evening of the 4th. Snow squall at 9 a. m. on the 7th. Shower in the north on the 15th. Occasional showers
during afternoon of the 19th. Distant thunder shower on the 20th. Slight rain on the 21st, and slight fall of snow on the night
of the 21st. Slight rain at 4h. 30m. p.m. on the 25th.

May, 1854.-Slight thunder llhower, with north-northwest wind, on the 2d. Rain at 9 p. m. on the 5th. Raining slightly at
intervals all day on the 6th. Raining steadily until 7 p. m., again at 7h. 30m. p. m., with some snow, on the 7th. On the 8th it
rained from 8h. 45m. a. m. until12 m., and there was rain at intervals all the afternoon. On the 13th there was a heavy shower
from 3 p.m. until 7h. 30m. p.m., with high east and southeast winds. On the 16th, at 11 p.m., heavy shower for 30 minutes.
On the 27th there was slight rain from 8h. 30m. p.m. until9h. 30m. p.m. On the 28th there was a slight shower at 9 p. m.,
and snow from 9h. 30m. p.m. until3 a.m. 29th (lk inch.) On the 29th it rained slowly from 5 p.m. until9 p.m. On the 30th
it rained from 10 a.m. until4 p.m.
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Meteorological Observations at stations on the route-Continued.
II.-From register kept under the direction of Lieutenant John Mullan, U.S. A. Determination of the height of Cantonment
Stevens .
..

Barometer.
Mean temperature ofthe
Mean height of Mean of reduc- air.
column, 43L tions to the
observations. freezing point.
---~----,------- I

Height.

.
Feet.
3,754

0

38.01

26.102

26.134

Remarks.

The calculation has been made by referring the station to the level
of the sea in the same latitude, where it is assumed that the corrected height of the barometrical column is 30 inches, and the
temperature of the air 55°. No corrections have been applied
except those for the temperatures of the air for the latitude, and
for the elevation of the upper barometer. In making the reductions to the freezing point the tables for barometers -with
brass scales have been used. The parometer employed in the
observations was Green's open cistern, which, it is thought, has
its scale on glass. The observations were generally taken daily
at 7 a.m., 2 p. m., and 9 p.m. The following are, however,
wanting, viz: In January, at 7 a.m. on the 1st, 2d, 7th, and 11th;
at 2 p.m. on the 1st, lOth, 11th, and 30th; and at 9 p.m. on the
1st, 6th, lOth, and 29th. In February, at 2 p. m. on tbe 8th, and
at 9 p.m. on the 8th and 9th. In April, at 2 p.m. on the 15th
and 28th. And in May, at 2 p. m. on the 1st and 20th. The
observations, as recorded in the register, at 9 p. m. on the 28th
of April and the 14th of May, and at 2 p.m. on the 15th of May,
are, respectively, 26.690, 26.900, and 26.880. From the general
range of the barometer at the time, it is thought 25.690, 25.900,
and 25.880, were intended.

III.-Copied, by permission, from a register kept at Fort Steilacoom, W. T., by Dr. . J. M. Haden and Dr. George Sucldey,
U. S. A., for the medical department.
Extreme temperatures.

Mean temperatures.
Date.
Sunrise.

9 a.m.

3p. m. 9p. m. Monthly
mean.

~

Q;)

A.

Day and hour.

~

:3'

H

0

0

0

- - - - - - - - - - - - -- - - - - 1853.
October ... 45.25

0

0

55.58

62.32

51.19

53.32

78

4th, 3 p.m.

November. 40.2

46.7

50.43

43.73

44.63

59

30th, 3 p.m.

D ecember. 38.74

44.30

51

44,45

44.74

60

2d, 3d, & 5th,
3 p.m.

1854.
January... 24.64

29.96

37.80

30.03

31.3

58

2d and 29th, -1
3 p. rn.

0

Day and hour.
·

'

0

0

Remarks

~

Q;)

29 23d, sunrise. There were 6. 93 inches of rain
There was · hoar frost three
times, and frost once, during the
month.
27 14th, sunrise. There were 18. 41 inches of Tain
Hoar frost twice ; one strong
frost.
23 20th, sunrise. There were 4. 42 inches of rain
1! inch of snow at sunrise on
the 23d. There were hoar frost
three times, frost once, and hard
frost four times, during the
month.

22d, sunrise. There weTe 8. 69 inches of rain
2~ inches of snow at sunrise,
and ice 1k inch thick on the
4th. Snow latter part of the
lOth; 2~ inches of snow at sunrise, and snow at intervals, on
the 11th. Light showers of
snow at intervals on the 12th
Six days when there was frost
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1lfeteorological Observvations at stations on the route-Continued.
ill-Continued.
Extreme temperatures.

Mean temperatur

ate.

I
Monthly I p..
w.ean.
I

Sunri e. 9 a.m. 3p.m. 9p.m.

~
<V

Day and hour.

~

----- - - - - - - - - - - - -

!:::

Remarks.
Dayandbour

0

~

0
1854.
February .. 34.17

0

0

0

39. 2

4 .17

36.42

43

60

23d, 3 p.m.

March---- 35.58

43.58

54.22

40.09

46.08

67

24th, 3 p. m.

0

0

0

~
<V

1st, sunrise. There were 7. 57 inches of rain.
One-eighth of an inch of snow at
sunrise on the 1st. Snow at
intervals on the lOth. Onequarter inch of snow at sunrise,
and snow at intervals, on the
11th. Snow on the 14th. Hard
frost four times; hoar frost
twice.
28 31st, sunrise. There were 2. 89 inches of rain.
Light showers of snow at intervals on the lOth. Showers of
bail and snow on the 2Yth. Two
hoar frosts and one hard frost
during the month.
22

IV.-From register kept by Mr. Geo. W. Stevens, at Olympia, Washington Territory; latitude 47::J 02' 50"; approximate
longitude 122° 53' W. Tho e results, in this table, which were obtained at Fort Steilacoom, have been copied, by permission,
from a register kept by Dr. Geo. Suckley, and Dr. Richard Potts, U. S. A., for the medical department U. S. A:
Mean temperatures.

Date.

~

. I!

,.,.~:E I ~

~

-:-j--:-

0

::>

0

.Q

""g

.;

<.>

~

»

"'

0

""=
"'
;;...

:E

<

"'

~

o.;

:2

o.;

:E

<

:E

:E

o.;

o.;

:E

<

:2

:2

o.;

o.;

Q
I'Q
...:l
I'01
oi
I'01
-0-l-- - - -1-0-l- - - - - l - -l - - - - - - - - - - - - - - - - -- - - - - - - - - -

April,1854 ...... 44.9157.149 .6150.5 72
FORT

Me'an direction and force of
wind.

...

;;
0

.Q

~ ~ ~ ~ ~

- - - - - -1-0-

Mean quanti- Mean course and velocity of
Ly of clouds.
clouds.

Extreme temperatures.

"'

15th,2p.m.::J4.5lst,2p.m .. 8.3 6.3 4.7SW., 1

"'

SW.,

1.6SW.,

.55SW., .7W.,

"'

1.7 SW.,

.3

STElLA-

COO~!.

May, 1854 .................. 56.51 84
Jun e,l854, ................ 61.4 86
OLYMPIA.*

19th, 3 p.m. 36
!Oth,3p.m.44

25th, sunrist
6th, s unrise.

I
1

Jul y, 1854 ...... 55 75.!1 64 65
89 .4 25th, 2 p.m. 45 2d, 7 a.m ...
August, 1854 .... 55.57!.2 65.565.1 86.5,l4th &.15th, 148 22tl, 7 a. 111.
2 p m.
SPptember1 !854 53. 1 69 55.9 59 .7 84.5,20th, 2 p.m. 44 .8 30th, 7 a.m.
October,ltl:>1 ... 45.J60.248.7I5l.4 73 4tb,2p.m .. 33 7th,7a.m .•
1

2.2 2.5 0.4 NW:<. .4 WNW., .5 W.,
56 4.4 3 SWw., .!l :3W.,
.8
7.5 5
3.5 SW,
.9 w.
6.6 5.7 5 :'lWW., .SSW.

.1 \J'W., l.l NNW., 2
:3E., l NW., 2

WNW., .9
:3W.,
.8

.!I r..,
.07 :3.,
1 NW., l.7 1sw.,
1.4:3WW .... i:5:SE., .7NNW.,1.6S.,

.6
.7

1

*Registers for Olympia for May and June, 1854, not received.

REMARKS .
.llpril, 1854.-"No rain-gauge. The whole month might be called a continuous rain-storm, though there were three or four pleasant evenings ,
Fair weath er was alway of very brief duration." "There wa a pretty heavy frost on the night of th e 7th; rain and hail together for 15 minutes on
the lith; ice, t-incb thick, formPd on the niglH of the 20th; fro ·t on the ni,.hts of the 21st and 25th." At Fort Steilacoom, latitude 47° 101 57" N.,
longitude 122° 33' W., the quantity of rain during the month was 12.5 inches.
May and June, 1854.-Quantity of rain 0.88-incb. Li ht" boar fro t" and li~;ht fro ·t during May. Quantity of rain in Jun e 5.68 inches .
.July, 1854.-" 'ot a drop of rain during the whole month, exc pta ligl•t ,prinkle at 4t p.m. on the 15th. At Fort Steilacoom there was 0.35 inch
of ram on the 16th, und on the arne day ther wa~ "hoar tro~t."
.1111
t, 1 ~1.-At ~·ort ~tf'ilacoom th re w1:re 3.9:.1 inche of rain, and there were two heavy and two light fro~ts, during the month.
SI'Jll mbtr, 1"" · - t I'ort ~tt:ilaco1m1 th~re wer • 3.46 inch~~ of r.tiu, and there was frost four time 1 during the month.
Ouo£tr, 1854.-'Ibcre wer :J.ll inche of rain. Five fro·ts during tbe month.
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REPORT OF GEORGE GIBBS ON A RECONNAISPAANCE OF THE COUNTRY LYING UPON SHOALWATER
BAY AND PUGET SOUND.
OLYMPIA, WASHINGTON TERRITORY,

March 1, 1854.

SIR: I have herewith the honor to submit the report of the journey undertaken, pursuant to
your orders, for the examination of the country lying between Shoalwater bay and Puget sound,
as also of a tour through the Sound itsel£
This bay, the entrance to which lies about twenty-five miles north of Cape Disappointment,
approaches in its southern extremity to within four miles of Baker's bay and fifteen of Gray's
harbor. Its length from north to south is by estimate about thirty miles, and its average width
eight. The width of the entrance is reported at five miles. It has two channels, both pretty
straight; but the northern only a good beating channel. The depth of water on the bar at low
tide is three and a half fathoms. The greater part of the bay is bare at low tide, presenting
extensive mud flats, so that vessels can approach the shore in but few places. There are three
routes used by the Indians, in crossing between the bay and the Columbia river. One of these
is by the W allacut creek at Baker's bay, with a portage of about a mile and a half to another
running into Shoalwater bay. Here the land is so low, that it is said a canal, a few hundred
yards in length, could easily be made, connecting the waters of the two. There seems a strong
probability that Shoalwater bay once formed part of the estuary of the Columbia river, the rocky
promontory of Cape Disappointment being an island in its midst, or at least that an actual communication existed between them. A second portage, by which I crossed, leads from the W appaloche creek, below Chinook Spit, to the Ateesowill, and is about the same length. These
creeks are all tide-sloughs, nearly dry ~t low water. A third is by the Kewitsa, which runs into
Gray's bay above Point Ellice, from which there is a portage to the Nasal, a stream emptying into
Shoalwater bay some miles from its southern extremity. This last is not much used. For the
establishment of any artificial communication, ·the first-named is preferable .
.The peninsula extending north from Cape Disappointment is similar in character to the Clatsop
plains, mu?h of it being prq.irie land; it is, however, deficient in water. On the north a straight
beach runs to Gray's harbor. Quite a number of streams empty into Shoalwater bay, of which
the principal are the Nasal, (already mentioned,) the Copaluks, and the Willopab. The first two
must head in the mountains, near Gray's river. The latter rises in the divide between the waters
of the Chihalis and the bay, the main branch probably interlocking with the south fork of that
river, in a mountain lying north of Cathlamet. On all these, as well as the smaller streams, there
is a good deal of salt-marsh near the mouth, subject to flood in winter. The tide, the extremes of
which are about the same as those on the Columbia river at Astoria, (viz: 13 feet,) extends from
eight to fifteen miles up those rivers; but vessels could not ascend so far. The country upon the
bay is, like most of that in the coast section of the Territory, heavily wooded with fir, spruce,
hemlock, and arbor vitre. Upon the rivers, white and vi~ne maple and alder occur. The timber
is good and accessible, but there are few sites for saw-mills. One mill only had been erected
at the time of my visit, and that was not yet in operation. A considerable amount of piles and
square timber has, however, been shipped to California.
The settlements are as yet, wjth the exception of a few scattered claims, at the northern end
~f the bay; and a small village, occupied by fishermen, has grown up near the mouth of the
Willopah. The principal trade, so far, has been in oysters, which abound on the fiats. They
are taken up, during the low tides of summer, from their natural beds, separated, and replanted,
as in the States. They sell alongside the vessel at $1 50 per bushel, and in San Francisco are
worth $7. The fall salmon, sturgeon, and other kinds of fish, are abundant, and the bay will
probably derive a considerable importance from this source. No part of the coast affords a
greater field for the naturalist than does this place, in its variety of marine productions and the
59/
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a uatic ir J , hi ·h vi it it during the fall and . . pring. As regards its geology, the same tertiary
formation which xi~ts at the mouth of the olumbia extends here also, an<.l the only rock in
place i a sort of argillac ous lime"tone. Th re are evidences of comparatively recent changes
in the elevation of the land. Betw en the Copaluks an<.l the Willopah, there is in a high clay bank
a stratum of hell"-chiefly of oy~ters and a specie" of clam, now extinct here, though said to
exist elsewhere on the coa t. The bed is elevated from three to eight feet above the present
level, and is covered. with earth in places to the height of thirty feet. A narrow seam of vegetable matter is visible in another place at a similar depth. Logs and stumps of trees protrude
from this bank, which is undergoing constant abrasion. At Stony Point there is a stratum of
transported boulders of large s1ze, and a layer of gravel containing agates.
The principal object of my journey was to explore the route connecting Shoalwater bay with
the interior. An old Indian trail, disused for some years since the extinction of the tribe through
whose country it ran, was said to lead from some point on the Willopah, and intersect the road
from the Cowlitz Farms to Puget sound. The journey, according to report, took but two days.
I found it impossible to obtain Indian guides in consequence of the season-the few remaining on
the bay, who had ever travelled it, being unwilling to venture out, and representing the trail as
entirely overgrown and difficult to follow. Three of the citizens, however, Messrs. J. L. Brown,
Charles Stuart, and Samuel Woodward, volunteered to accompany me, and we concluded at least
to make the attempt. On the 17th December we proceeded up the Willopah about fifteen miles
in a canoe, and then landing, started on foot, taking with us six days' provisions. The nature of
the country not permitting us to follow any divide, we were compelled to travel through the riverbottom, fording the stream occasionally at the bends. Finding, after three days' travel, that we
had made but fifteen miles, and being apprehensive that, should we be overtaken by heavy rains
or snow, we could neither advance nor return, I thought it prudent to abandon the attempt for
the time b _ing, the more especially as we had got hold of the trail, and succeeded in ascertaining
the direction of the river, and the character of the country before us.
The general course of the route will be seen by reference to the map. The lower part of the
river is bordered with tide-lands, at first open, but affording here and there higher land suitable
for grazing. The river is a mile wide at its mouth, narrowing to twenty-five yards, as a general
width, beyond the influence of the tides. These extend to the rapids, seventeen miles up, beyond
which it is merely a bold stream. At this time it had fallen nearly to the colJlmon level; but a
few weeks before, it rose sixteen feet after a heavy rain. It is very winding, the banks high on
one side and flooded on the other.
From the point where the tide ceased, open fern prairies commence, which are dotted along at
intervals for some miles. They vary fi·om thirty to one hundred acres in extent, except the lower
one, whiQh is one and a half mile long ; the rest is vine-maple bottom, very lev.el, and with a
deep, rich soil of clayey character. The maple growth is exceedingly dense and tangled, so
much so that passage through it is next to impossible. Some heavy timber of spruce and arbor
vitre is scattered through the bottom, but not in sufficient quan6ties to render clearing difficult
compared with most land in the country.
The general impression obtained is, that the bottom, above the reach of the tides, embraces a
tract of twenty by ten miles. But little of this is overflowed, and that only on the margin of the
streams. It is well watered. There are no continuous hills in this valley, but occasional spurs,
thickly wooded, from the tops of which we made what examination of the country was possible.
From the point of our return the range of hills separating the south fork of the Chihalis from the
Willopah appeared to be about fifteen miles from us in an easterly direction, bending, however,
on our right, con iderably we t of south, and uniting with those between the latter and the
Colum ia, where there is appar ntly a gap.
The onl! ob tacle t a good road connecting the bay with the Cowlitz trail, is evidently this
range of bills; and fr m the information we received from the Indians, as well as our own obser-
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vations, it would not be a serious one. After crossing. the hills it would run almost entirely
through prairie. A good stock trail, exclusive of bridges, could be cut through such a country
for about $15 per mile; a wagon road complete would cost $50. Several of our crossings could
be avoided by keeping a little farther from the river, and points could be selected for bridges
beyond the influence of the freshets. It is more than probable that another route would be found,
on exploration, to connect by the northern fork of the Willopah with the Satchall, which would
still further shorten the communication with Olympia. Of this, however, we had no means of
satisfying ourselves at the time.
The proper season for an exploration of this district is at some time during the winter, when
not much rain is expected. The Indians recommend February. During the months when the
maples are in leaf, it is impossible to see even a few yards in advance. The best course would
be for a party of five, packing provisions on a horse, to cut the trail as they go. They can in this
way proceed almost as rapidly, and with less fatigue than they could carrying provisions, tools,
and blankets, themselves. The amount of open ·prairie is not sufficient in this valley to afford a
stock range, but there is enough fcJr a considerable number of good farms. The salt marshes,
too, are available except during the highest tides of winter. But for cultivation, there are very
few single tracts in the Territory of equal extent, and of as good quality.
Another route of communication, concerning which I was instructed to make inquiry, was one
from some point near the mouth of the Columbia to Olympia, more direct than that by the
Cowlitz.
One route which appears probable is by way of Gray's river, a large stream running into
Gray's bay, opposite to and a little above Astoria. No attempt has been made to push thro~gh
an examination of this, as no one has been sufficiently interested to do it.; but from the descriptions of persons who have been there to cut timber, it appears to have a valley much resembling
that of the Willopah, though narrower, the soil black and Fich, and the ground covered with alder
and vine-maple. Should this prove practicable, as there is every reason to believe, a road would
not only open up to settlement a tract of valuable country, but much shorten the distance
between the mouth of the Columbia and the Sound. The tide is said to extend up the river
about twenty miles, to a fall of some twelve feet . in height. There is a bar at the mouth of
Gray's river, but the water inside is sufficient for large boats. Another route, in some respects
preferable, is by way of the Elokamin, a stream emptying into the Columbia just below Cathlamet, about twenty-five miles above Astoria. This heads with the south fcirk of the Chihalis,
and in the opinion of .T udge Strong, of Cathlamet, is perfectly practicable. It would have this
advantage over the Gray's river route, that its terminus would be at a regular landing place of
the river steamers, and accessible at all seasons of the year.
The practicability of a good wagon trail from the Willopah to the Cowlitz, is sufficiently established. Its western terminus might be at Woodward's, about thirteen miles from the mouth of
the river, to which point small steamboats could run at all seasons; and in surveying it, it wou]d,
perhaps, be best to make that the starting point. In laying out a road to the Columbia it would
be preferable to begin from the head of the Chihalis, and be governed as to the terminus by the
nature of the country. The importance of both these roads is almost too obvious to require
comment.
Shoalwater bay has now no communication with the other parts of the Territory, except by
the Columbia river or by the Chihalis; both of which routes are circuitous, ancl, during the rainy
season especially, very inconvenient and exposed to serious delays. As the seat of government
will probably be at some point on Puget sound, it is essential that a connexion between them
should be established, practicable at all seasons, within a reasonable time. And in a military
point of view, no lesR is it essential that so accessible a harbor should not remain without communication with the interior.
The direct land communication betwe~n the mouth of the Columbia and the Chiha1ii country
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woul
e of imm n e advantage to b thin opening up settlements, and greatly shorten the ma~l
c mmuni , tion b twe n A toria and the onnd. From the Cowliz bottom to Cathlamet there IS
no pr cticabl tarting point for su h a route, a heavy range of hills bordering the riv_e r the ~hole
distance and e tending back for some miles. The road must, therefore, necessanly termmate
at some point b low the latter place.
The course of the Chihalis river is so remarkable as to deserve a particular notice in reference
to this part of the country. Heading about fifteen miles north of the Columbia~ at Cathlamet, it
runs nearly parallel with, but in an opposite direction to, the Cowlitz, and between that river and
the heads of those entering the bay, which it completely encircles. After receiving the Nawaukum
and the Skookum Chuck, two bold streams rising in the Cascade mountains, it bends to the
westward, and empties finally into Gray's harbor. Much of the country upon its borders is open
prairie, and that portion lying between the Bois-fort and Mound prairies forms a part of the great
level between the Columbia bottom and Puget sound. A range of hills separates it from the
Willopah, but bet\veen it and the Cowlitz the divide is ~.lmost imperceptible. From the Skookum
Chuck down, the prairies coutinue here and there, the lower ones being rather less gravelly than
that known as the 1_\..found prairie.
About eighteen miles from the Skookum Chuck it receives a creek from the northward, called
the Satchall, heading in a small lake, and thirty miles below that a larger one, the Satsop. Both
of these interlock with the Skokomish, running into Hammersly's inlet; or, as it is called here,
Skookum. bay. The Indians speak of numerous prairies as lying around the heads of those
streams. A horse trail, used by them, leads from the Satsop across to the inlet.
Two other considerable branches, both likewise from the north side, enter farther down the
Wynoochee and Whiskkah, and a still larger one falls into Gray's harbor, on which, according
to them, there is fine prairie country and many horses.
The whole country north of the Chihalis is known only by Indian report.
About twenty-five miles above it lies the Quinaitl. This stream also, according to common
accounts, interlocks with the waters of Hammersly's inlet. It has no entrance for vessel_s at its
mouth, and is of inconsiderable size, but the country bet ween it and the former contains large
open prmnes.
On reaching Olympia, in the beginning of January, I was directed to proceed through the
Sound, for the purpose of making inquiries relative to the Indian tribes. The journey being
performed by water, and the weather very inclement, no opportunity ocr.urred for exploring the
interior; but some information was nevertheless collected incidentally. The country at the head
of the Sound is pretty well known, but only a few persons have penetrated that farther to the
northward. The whole forms a basin, enclosed between the Cascade and the Coast chains, and
is of itself apparently but a portion of one more extended, stretching from the Columbia river far
to the north, of which the mountains of Vancouver's and Queen Charlotte's islands are part of the
exterior wall. A glance at the map presents in the inlets which pierce the main land opposite
those islands, the same geological features that exist upon the Sound. The mountains of the
Olympian range evidently, at one time, formed but another island. The prairies lying upon the
Cowlitz and the Chihalis were elevated at the same time with the present shores of those arms
of the sea, and probably intersected by similar canals. The wash of the mountain8 has filled
these up, just as the same process of deposition has shoaled the heads of existing inlets, and
created the extensive marshes and :fiats lying between Whidby's island and the main.
'I'be general face of the country upon the Sound is that of a slightly rolling plateau, the elevation of which is from one hundred to three hundred feet, rising, however, as it approaches the
foot i the mountains. The banks are usually bluff, formed of sand, gravel, and boulders, with
~ light admixtur of clay, and resting on a sub tratum of stiff blue clay. Elsewhere the sand
1s replaced Y sandst ne containing lignite and coal. The soil at the head of the Sound is for
t
t rav lly, a harac er which it takes at the Skookum Chuck river, and retains as far
th I
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as the Puyallup. Lower down it is clay, of a light grayish color. The gravelly lands bear
pretty good grass, but on being broken up the mould leaches through.
It is on these gravelly prairies lying between Olympia and the Skookum Chuck that the mounds
occur mentioned by Captain Wilkes, and which he ascribes to an artificial origin. Without
commenting upon the improbability of any savage race covering with these monuments so extensive a tract of country, it may be proper to mention that, after a very careful examination, I have
failed to discover any regularity in their arrangement, as he imagined, and that the supposed
pavement appears to consist merely of the larger stones left by water-courses. It is, indeed,
difficult to account for the occurrence, over so large a tract of country, of mounds so uniform
in shape and size, and so equally distributed; but the same appearance upon a smaller scale is
noticeable elsewhere, and the explanation I believe to be the protection afforded by scattered
bushes, roots, or grass to the particular spots constituting their summits, while the adjacent ground
has gradually been washed away. In a soil so loose and easily abraded as these prairies, such
an effect is not unusual; and I have seen the process going on with individual mounds. A
plant fully capable of producing the result is the wild cucumber vine, whose root, sometimes
reaching the size of a flour-barrel, would constitute no small nucleus of itself. Much of them is
prairie, partially wooded with oak. As farming lands, they are inferior. · The clay lantls are
esteemed excellent for wheat, but some time must elapse before they are extensively cleared.
The width of the p1ateau, from the Sound to the foot of the mountains at Nisqually, is estimated
at thirty miles; to the northward it . becomes much narrower. The penins~1la between Hood's
canal and Admiralty inlet, and Whidby's island, partake of this general character.
The Cascade mountains north of Mount Rainier present, from the Sound, the same difference
from the southern, in the character of the scenery, as that noticed on the eastern side, arising
from a difference in geological character. Seen from the lower end of Whidby's island, the more
distant range is a bare and ragged sierra, some of the peaks of which rise to the limits of perpetual snow. Mount Baker, which terminates the view, has a sharp and precipitous outline,
more resembling that of"Mount Hood than the regular forms of Rainier, St. Helens, and Adams.
The fact of an interior mountain basin, inferred .luring the examination of the country on the
Okinakane, seems to be confirmed. Into this there appears to be a wide entrance through the
gap of the Samish river. Mount Baker, it should be mentioned, has, during this winter, been
in action, throwing out · light clouds of smoke. The last eruption of any note is said to have
been in 1843, when a slight shock of an earthquake was felt at Fort Langley.
As regards the western side of the Sound, the best information attainable is as follows:
That there is a valley lying to the west of Hood's canal, there seems to be no doubt; and the
existence within it of prairie country and small lakes is reported, but no persons now living on
the Sound have visited it. A high range of hills extends along the western edge of the canal as
far as the head of Quul-seet or Colseed inlet, where it appears to drop off. It closely approaches
the water, and, as is said, leaves no passage for a road between. Beyond this range is another
higher one, which is believed to extend as far north as near the head of Port Discovery, and
thence follow the Straits of Fuca towards Cape Flattery. Still farther west is the main Olympian
range, which meets it at that point. Between· the first and second ranges there would seem to
be a continuous valley, extending from the Chihalis to Port Townsend, and drained at its southern extremity by a branch of the Skokornish, which runs into Hood's canal. Between the second and third, if the description is correct, then~ must also be a basin, probably a mountainous
and broken one, drained at its southern extremity by a branch of the Quinaitl, and at its northern,
perhaps, by the Elk-whah, which runs into the Straits of Fuca. Vague. Indian rumor mentions a large lake in this basin. It seems highly probable that a good route cou1d be found by the
valley first mentioned from Olympia to Port Townsend. As seen from either end the gap is apparently continuous. No obstruction exists to roads from Port Ludlow, at the head of Hood's
canal, to Port Townsend, and thence along the straits, except the timber; and an old Indian trail
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r p rt
to xi t fr m uquami h harbor to Port Townsend. The country in the peninsula
tw n th canal an
dmiralty inlet being of a general level, Olympia can readily be connectted
with Port ambl .
The mountains lying between Hood's canal and the ocean, to the whole of which the name
of Olympic range ha been given, are of perhaps greater average height than the Cascades,
excluding the Snow Peaks. Some of them rise into the snow limit, as the principal point called
Mount Olympus, the height of which Captain Wilkes gives as 8,138 feet. This, however, is not
like the Snow Peaks of the Cascades, distinct and alone above the rest, but is hardly distinguishable from the mass of mountains around; nor does it present the appearance of having formerly
been, like them, a volcano.
A geographical survey of this part of the country is very much to be desired, with a view of
developing its agricultural resources as well as its topography. The emigrant has no time or
means to conduct explorations, nor does he often know in what direction to extend them. He
runs considerable risk, too, in venturing alone, or with but one or two companions, among the
coast tribes, and his information when obtained is generally confined to himself: A survey could
be conducted with most advantage by a party of about ten, whose labor would be chiefly performed on foot, or with an occasional resort to canoes. The principal streams entering these
waters from the east, commencing at this point, are the following: the Stehchass, commonly
called the Chutes or Falls river, a bold stream which rises in the lower hills of the Cascades,
and empties into the head of Budd's inlet at Olympia, near which town there are falls affording fine water-power.
The Nisqually, a somewhat larger river, rises, as is supposed, in the range between 1\Iount
Rainier and St. Helens, and empties into Puget sound proper, or the southern extremity of the
main inlet, and a little above the fort.
The Puyallup, believed by Dr. To1mie, the chief factor of the Hudson's Bay Company at Nisqually, to bead on the south side of Mount Rainier, and empty into Commencement bay.
The D'Wamish enters Elliott bay above the town of Seattle. It has two prineipal forks-the
main, or southern, called by the Indians, at different points in its course, St'Kamish and Smalh-ko,
and by the settlers White river, from the color of its waters; and the northern, calleJ Green
river. The first rises on the eastern side of Mount Rainier, and turns northward around it, receiving the waters of the latter, which heads with the Nahchess, and flows nearly west. Mount
Rainier, it should be observed, stands on the western verge of the Cascade range. The emigrant
road located the last summer, after ascending the north fork of the N ahchess to its source, crosses
the summit to Green river, which it descends to its mouth, and then follows White river to the
plains, where it leaves it, crossing the Puyallup and running to Steilacoom. Both these streams,
as well as the Nisqually, run in very deep bottoms, cut through the clay and gravel of the plains,
and with steep bluffs on either side. A remarkable circumstance connected with the D'Wamish
is, that at the western termination of these bluff.::. a large body of water breaks from it, through a
tract of low country, and enters the Puyallup near its mo~th. This canal, called by the Indians
"Stuck," is about twenty yards wide, deep and rapid.
·
The D' Wamish river r ceives another tributary about thirteen miles from its mouth, in the outlet to a lake said to be .fifteen or twenty miles in length, and six in its greatest width. This lake
approaches to within a mile and two-thirds of the bay, near the town of Seattle, and, as is supposed, eight miles of the Rnobomish river, and has a general course nearly parallel with the
Sound. An Indian trail leads from it to the '""noqualme falls, passing another small lake in its
route. The outlet of D'Wamish lake is about four miles in length, and affords an excellent
water-power, which has been improved in the erection of a saw-mill. Upon this outlet a bed of
c 1 b . b en p n , which '''ill b referr d to h reafter.
h ti e - t n up the D'\Vami b to the mou1h of the lake fork, sufficiently to check the
current in t fl od at ordinary tages. The width of the stream is about one hundred yards,
1
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as an average. The immediate banks are generally low, skirted with willow, alder, and vinemaple, and a few cotton-woods and white maple, of large size, intermixed. Back from the
stream the timber is fir, spruce, and cedar, the last becoming more prevalent in receding from
the salt w ater. The soil is unquestionably good, but the extent of the bottom could not be ascertained from the river. It is said to be considerable. Claims are being rapidly taken up along
its margin, and it promises to become one of the most important districts on the Sound. The
Indians report numerous small prairies of good land lying at the foot of the mountains, between
the heads of this and the adjacent rivers.
The Sinahomish, which is next north of the D'Wamish, empties at Port Gardner, opposite the
upper end of Whidby's island. Of its several forks, the southern or Snoqualme heads in the
Cascades, a short distance north of the main Yakima Pass; another, the Skywhamish, probably
interlocking with the sources of ChAlann lake, and the Winatshapam~ A more particular description is unnecessary here, as it already enters into another report of the expedition.
Beyond the Sinahomish very little is known of the rive_rs beyond a few miles from their mouths,
except what has been learned from Indians. The next in order-the Stoluckwamish, or, as it js
more commonly called, Steilaquamish-empties into the shallow sound above Port Susan, and
opposite the head of McDonough's island. It bas two main forks, one of which approaches so
near the Skywhamish that the Indians carry their canoes across. Below this is the Skagit, of
which the Kikiallis is only one mouth. It is a considerable stream, and, as is ascertained, heads
in the main range of the Cascades, cutting through that which follows more nearly the coast
of the Sound, and empties opposite the northern or lower end of Whidby's island. Beyond this
are the Sina-ah-mish, opposite Perry's island, and the Sa-mish, nearly opposite Hornet's harbor.
A considerable stream, the outlet of a lake, falls into Bellingham bay. This, which is called
Whatcom lake, is said by Mr. Kelly, a citizen who explored it, to be from twelve to fifteen
miles in length, lying northeast and southwest, and is very deep. Two streams, of no great size,
enter it. Its level is supposed to be one hundred and fifty feet above the bay, and there are
numerous falls in the outlet, the highest about thirty feet. · Its mouth affords a very fine waterpower, on whi.ch a saw-mill has been erected. The lake is bounded on the east and west by
high hills, but a valley extends northward towards the Nooksahk and FcaL:er's river, and but a
low divide separates it from the Samish on the s·o uth.
The Lummi river falls into the northern end of Bellingham bay. Of this the main branch,
called the Nooksahk, is said to head east and south of Mount Baker, and almost to encircle it.
Dr. R. M. Bigelow, of Seattle, informs me that he ascended this river to a c;msiderable distance,
and that it is a deep and ra pid stream, about double the size of the D'W amish. There is a delta
oflow land where it and the Lummi unite.
It appears from a sketch of the country between the Okinakane lake and Frazer's river, obtained fr om Mr. Alexand er C. Anderson, formerly of the Hudson's B ay · Company, since the
construction of the survey map, that this river heads with the Mila-kite ·kwu branch of the Okinakane, in the main divide of the Cascades. Mr. Anderson was the first to explore the Hudson's
B ay Company's trail from the Okinakane to Fort Langley, and he crossed from that branch on
to the Nook sahk, and thence over to a southerly branch of Frazer's river. I have already forwarded his map, which will add much to the geography of the northern part of the Cascade
mountains, and which it is to be regretted was not sooner received. Another stream, the entrance
of which is said to b e accessible to vessels, enters the Gulf of Georgia above Birch bay. It cannot he of great length, as it is cut off by others from the mountains.
None of these rivers, it would appear, run directly from the mountains towards the Sound ;
but in every instance, so far as known, from northeast to southwest, forming oblique valleys,
much longer and with a more gradual descent than would otherwise have been the case; while
those on the opposite side of the range run from northwest to southeast. Most of th em bring
down considerable bodies of water throughout the year, and all, as may be supposed, swell greatly
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urinCT b avy rain , or th meltinCY of snow in the Ca cades. Their course is rapid, and none of
th m n be on id r d as navi able
n for short di tanc s, though vessels can enter some of
the 1arg r. They all h ve d ltas of low land at their mouths, and generally several channels.
As it was a matter of imp rtance to as rtain the most practicable routes for interior land
travel from Olympia to B llingham bay and the traits of Fuca, such inquiries were made of
settlers and Indians as occa ion p rmitt d. As r gard the country on the upper part of the
Sound, no difficulty whatever occur . The only qu stion respecting the eastern side is the extension of a road northward from the emigrant trail.
It appears that a depression in the country exists for at least a portion of the distance near the
western base of the Cascade ranCT , and parallel with it, constituting a lateral valley, crossing
the smaller tributaries at a riCTht-angle; and it is probable that this will be found to afford a route.
The Indians state that they have a short portage for their canoes from the Skywhamish, a branch
of the Sinahomish, across to the south fork of the Stoluckwamish, and another from the north
fork of the latter to the Sah-kee-me-hu branch of the Skagit. No information was obtained of the
country between the Skagit and the amish; but so far as the apparent disposition of the mountains is visible from the water, there is reason to believe that the same depression continues northward, and there is no doubt that from the Samish river, by way of Whatcom lake, and crossing
the Nooksahk, a good trail can be carried to Frazer's river. It is even said that the Indians have
taken horses through the whole distance.
The country north of Bellingham bay appears to be level as far as the range beyond the stream.
I visited the coal-beds on the D'Wamish and at Be"rlingham bay, but had no time for making
more than a very superficial examination. That on the outlet of D'Wamish lake is situated
immediately upon the water, a few rods below Tobin & Co.'s mills, and about a mile from the
lake_. The outcrop is exposed to the eastward or river side, and dips to the water at an angle of
about 15°, being broken off towards the north by a fault. The total depth of the bed, including
shale, is 13 feet, with 6~ feet of workable coal, divided by a thin seam of fire-clay. The drift
had been carried in only about 75 feet. The coal appears to be of good quality, and to burn
well with a strong flame, leaving no slag. It is considerably laminated, and has a tolerably
bright fracture. The indications are said to continue westward for a considerable distance.
Another bed has been discovered lower down,
the main D'Wamish, at Stevenson's claim. It
is intended to transport this coal in scows to the town of Seattle, about sixteen miles distant by
water.
Two beds had been opened at Bellingham bay, and the coal was visible in the immediate
bank for a long distance. The beds are from 2 to 16 feet thick, and dip to the north at angles
ranging from 19 to 37 degrees. The overlying rock is a light-colored yellowish sandstone, containing pebbles and concretions of clay. No associated fossils were seen. The shales are very
thin as far as noticed, and limestones entirely wanting. Some of the outcrops of coal appear to
be at the edge of faults, but the thickness of the formation itself was not examined. The seam
which had been most worked-that known as the Ma-moosie mine-was altogether eight feet
through, but divided by three feet of clay and slate, leaving only an equal amount of workable
coal. A drift had been carried in about 175 feet, the quality improving somewhat. The superior seams at this place <.lid not app ar to be worth work~ng. About 160 tons only had been got
out, which was mostly on board a v sel bound to San Francisco.
Another bed, a little to the north of this, belonging to Capt. Fauntleroy and others, presented
much tter indications. Its thickne"s is sixteen feet four inches, and the coal brighter and freer
from impuritie than the other. A small quantity got out here sold in San Francisco for $23 per
t n. A
d of n arly equal depth is aid al o to have been since founu in the southern part of
the bay ·
th r be have be n found on am ish b y, and Mr. H. A. Goldsborough saw it
up n the tol kwami:,h in "\vorkable earns, but not accessible to water transportation. The
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coal at Bellingham bay must be lightered on board of vessels, the water being shallow to a considerable distance from the shore.
The whole of this formation has been considered by geologists as tertiary, and the coal as not
belonging to the true coal. Be this as it may, its value for economical purposes is unquestionable.
Even that on the Cowlitz and Skookum Chuck, though inferior to the product of the D'Wamish
and Bellingham bay mines, was abandoned only from its not being accessible to tide-water.
A singular circumstance in connexion with this subject has been noticed at the southern end of
Whidby's island. A crevice in the earth exists there from which smoke constantly ascends,
rising undoubtedly from the burning of a bed of coal or lignite beneath. The clay around its
edge is said to be baked of a brick-red. It has been burning since the settlement of the country,
and is popularly called a volcano.
No scientific exploration whatever has been made of this region, nor even such an examination
of particular beds as to justify any opinion respecting their value. Such experiments as have
been tried indicate, that for steaming purpose the quality of the coal is very good, but to what
extent the beds can be worked is not settled. They appear on the edge of the water, most of
them not above the high tides of winter, and it would seem that they dip slightly in-shore, as
well as in a direction parallel to it. From the appearance of upturned edges of sandstone,
between high and low-water mark, it is conjectured that the coal extends beneath the surface ot
the bay; and that to the north of it, it will be perhaps found in place and in the natural position
of the strata. The formation commences at the Columbia river, where lignite or brown coal is
found in thin seams, and extends continuously northward to a great distance, the quality of the
coal improving in that direction. The most northern point, it is believed, where any discoveries
have been made, is at Beaver harbor or Port Rupert, on the northern extremity of Vancouver's
island. What was obtained here was merely surface coal, and was cut out by Indians with
hatchets. The company have now sunk a shaft at Nimo, on the eastern shore of the island, in
latitude 49° 09', longitude.l23° 56', whence they obtain supplies for their steamers. The Beaver
harbor locality was abandoned as too inconvenient.
I have the honor to be, sir, your obedient servant,
GEORGE GIBBS.
Capt. G. B. McCLELLAN, U. S. Corps of Engineers,
Commanding Western Division N. P. Railroad Exp. and Survey.

REPORT OF GEORGE GIBBS UPON THE GEOLOGY OF THE CENTRAL PORTION OF WASHINGTON TERRITORY.
OLYMPIA, WASHINGTON TERRITORY,
May l, 1854.
Sra: Herewith I have the honor to submit a report on the geological structure of the country
lying upon the route of the expedition under your command. It is much less in detail than
could have been desired, as the subject itself was subsidiary to others, and the observations were
necessarily for the most part confined to general features. Specimens of soils and of the prevailing rocks were collected, which by order of Gov. Stevens, will be turned over to Dr. John Evans.
The country around Vancouver, and thence back to the foot of the mountains, is gravelly and
poor, except that on some of the small streams there are narrow skirts ofrich black soil. . The
small prairies lying near the branches of the Cathlapoot'l are, however, exceptions. These
appear to have been formerly the beds of lakes, and retain, to some extent, a wet and marshy
character, the soil being clay. The Columbia bottom below Vancouver is of a fine, sandy loam.
Much of that on the immediate banks of the river is subject to overflow during the freshets-a
double misfortune, as the deposits of the Columbia are not fertilizing, and the temperature of the
60/
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water destroys growjnCY cr ps. vVheat d es not fill after being submerged. Behind .this riv~r
belt, the upland i w ll wat r d an fertil . The ravelly country back of VaHcouver IS. speed~ly
exhau ted, two crop of wheat ing a much as it will produce to advantage. The Indians raise
excellent potatoe~ on the Yahkohtl and Chalacha prairies; and wheat would undoubtedly thrive
there; but they are subject to summer fro ts.
The timber upon the lower lanu of the Columbia is chiefly cotton-wood; on the smaller streams,
vine-maple and alder; while the upland is covered with the usual growth of the coast region of
Oregon-fir, spruce, and, towards the mountains, arbor vitre. This forest is almost entirely of
secondary growth, and is deadened over a vast tract by the fires which run through the country.
The fires would seem to add but little to the fertility of the soil, as the trees when consumed have
hardly any ashes, and the roots burning out beneath the soil destroys all vegetable decomposition.
The succession of forest which so universally takes place in the Atlantic States does not occur
here, the few deciduous trees of the country being such as grow only upon the water-courses. As
a consequence, the firs almost invariably spring up again when burnt off. The underbrush, consisting of hazel, spirrea, &c., is usually dense. In some isolated tracts the primitive forest remains,
and the body of timber is heavy, though much less so than upon the Cascades south of the
Columbia.
The first rock in place encountered after leaving Vancouver was near the Yahkohtl fork of the
Cathlapoot'l river, and was a hard and dark-green hornblende, without noticeable strike or inclination to the beds. This rock forms the canon of the stream and prevails to the Cathlapoot'l itself.
Boulders of trachyte accompanied the sand and gravel in the Yahkohtl, but not in such quantity
or variety as in the main fork which heads in Mt. St. Helens. The divide between the latter
and the Columbia is about 1,800 feet in height, presenting a steep and almost precipitous face to
the north. The hornblende rock is said to extend down the Cathlapoot'l to within a few miles of
its mouth. Sandstone of volcanic origin appeared in large masses on the borders of the river, and
probably occurs in place at no great distance. The boulders in its bed are chiefly trachyte of
different shades, and basalt, varying from scoriaceous to compact, and very fine grained. There
is but little valley on its upper waters, and that of no value, as the soil consists almost entirely
of the detritus of these rocks. As might be supposed from its draining the southern and eastern
slopes of Mt. St. Helens, the river bears evidence of its great volume during the melting of the
snows.
On the north bank of the Cathlapoot'l, and about four miles below the mouth of the Noomptnamie, we crossed a field of lava apparently formed by a stream from St. Helens. Its surface
was everywhere broken into mounds, or gigantic bubbles, produced apparently by the expansion
of contained gases, or perhaps the moisture of the soil over which it had flowed. These mounds,
which were generally of an ovoid shape, varied in size from six or eight feet to a hundred in
length, and in some cases rose to twenty and thirty feet in height. Their tops were broken into
fissures, the principal corresponding with the longer axis. The direction of this was not uniform,
but in the larger seemed to agree with what is supposed to have been the course of the current.
The edges of the fissures were perfectly sharp, indicating that the lava had at least partially
cooled before fracture; but, on the other hand, quantities of loose clinkers lay upon the sides of
the mounds, and small waves produced by the progression of the lava were visible, which seemed
to diverge from them. Flat slabs, resembling flags, two or three feet long and a coup~e of inches
thick, also occurred. The surface was vessicular, the inferior portions as seen through the fissures
more compact; its depth was not determined. The field bad been covered with forest, which,
like much of that on the route, had been burnt over. Unfortunately, time did not adroit of a
visit to the river to examine the termination of the stream, nor yet to the bluffs on the left, to
a~certain if the ~ava underlaid them. These bluffs, extending in a line with the river for some
di tance, were m places three or four hundred feet in height, composed of sand and boulders of
trachyte. The width of this field was about one-third of a mile. A bed of fine volcanic ashes
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covered the ground for some hundred yards beyond it, and pumice was occasionaliy found along
the route. This is supposed to be the most recent lava ejected from St. Helens.
L eaving the Cathlapoot'l, we commenced the ascent of the Cascade range. The eastern side
of the valley ri ses in high tables, with level tops and steep banks, which are continued to the
summit. Unfortunately, we could obtain no view of the country, the smoke from the burning
timber, which had prevailed for some days, effectually obscuring the atmosphere. The rock in
place was a gray feldspathic trap, covered on the surface with a whitish coating. Large, loose
blocks of the same and of trachyte were scattered around. Basalt prevails upon the summit,
and forms turrets and pinnacles on some of the heights around St. Helens and Mount Adams.
Elsewhere the hills are covered with reddish scoria. One field of lava was passed, fractured in
the same manner as that on the Cathlapoot'l, but apparently of older date, and assuming columnar
forms, which was not the case with the latter.
.
The height of Chequoss where the party encamped from the 8th to the lOth of August was
4,053 feet. It is a circular basin, containing a small pond, one of a number lying at the head of
the White Salmon river, and presenting the appearance of an ancient crater. Notwithstanding
its elevation, this spot is tolerably fertile; the basin, as well as the hills around it, being covered
with grass and producing strawberries in profusion, which were in season at the time of our visit.
The soil of the mountains is a yellowish loam, except where colored by the decomposition of
scoria. The character of the forest changes entirely with the summit of the Cascades. The
details of this change belong to another report, but it is proper to refer to it in connexion with the
geological face of the country. The arbor vitre does not cross the dividiug ridge; the firs and
spruces are speedily lost, and succeeded at first by intermixed larches and pines, and lower
down by the pine alone. The larch seems to be confined altogether to the eastern side of the
mountains, and the long-leaved pines nearly so. The limit of the firs on the eastern slope would
seem to be not far from three thousand feet above the Columbia. The forest retains a considerable size to nearly four thousand feet.
During our stay at Chequoss the weather was only at intervals clear enough to afford a view
of the mountains; with the exception of the great snow-peaks, their aspect is that of a chaos of
hills, of very equal height, rising from an elevated plateau, but few points rising to a greater elevation than 5,000 feet, which is about that of the snow-line on Mount Adams. No ranges of any
great length were distinguishable; the sides of the hills were long, sweeping slopes, enclosing shallow valleys which extend to the very feet of Mounts St. Helens and Adams, and some of which
contain marshy prairies, the beds of ponds. The range in this part appears to be about thirty
miles in width at the base and fifteen on the top, the steepest slope being to the west. From the
hills around Chequoss, the five snow-peaks-Mounts Hood, Jefferson, St. Helens, Adams, and
Rainier-were visible, Mounts Hood and Jefferson bearing southwesterly ; Mount St. Helens
nearly northwest; 1\-Iount Rainier a little west of north, and Mount Adams north. The latter was
not more than fifteen or twenty miles distant. The height of Mount Rainier, as given by Captain Wilkes, is 12,330 feet, and that of St. Helens 9,550; from which last Mount Adams does
not apparently vary much. It is not a little singular that neither Lewis and. Clark, nor Lieut.
Wilkes, distinguished Mount Adams as a separate peak from St. Helens; for, although they
resemble each other considerably in general form, their po_sitions and range are very different.
1\-Iount Adams alone is visible from the Dalles; but both of them, as well as Rainier, can be
seen from a slight elevation at the mouth of the Willamette. The sketches of Lieut. Duncan,
accompanying the reports, will better convey an idea of these mountains than a mere verbal
description. The angle of incidence of their sides was taken by a clinometer. The steepest
continuous face of St. Helens, disregarding precipices, was about 40°, and none of the others
exhibit a greater declivity. The crater of Mount Hood is on its south side ; that of Mount St.
Helens on the northwest, and of Mount Adams apparently on the east; that of Rainier seems to
have been at the summit. Smoke was distinctly seen issuing from St. Helens during our journey.
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This and fount Baker are the only volcanoes at present active in the chain. Its last considerable eruption wa in 1 42, when it covered the country as far as Vancouver and the Dalles with
ashe , and presented a luminou" appearance after the smoke had cleared off. The Indians report
that there were once three mountains that moked always, 1\'Iount Hood and Mount Adams being
the others. Respecting Mounts Hood and t. Helens, they have a characteristic tale to the effect
that they were man and wife; that they finally quarrelled and threw fire at one another, and
that St. Helens was the victor ; since when 1\'Iount Hood has been afraid, while ·St. Helens,
having a stout heart, still burns. In some versions this story is connected with the slide which
formed the Cascades of the Columbia, and by damming up the water inundated the forest, the
remains of which are now visible along its margin. The date of this event Lewis and Clark
fixed at about thirty years before their arrival. It is very probable that it may have beE!n
due to an earthquake, as they, though not frequent, are known upon the coast. The Indians
have no tradition of an eruption of lava; they have only seen smoke and ashes come out of
the mountain. They add that a bad smell came from it, and that the fish in the streams died.
Around the foot of St. Helens, they say, the ashes lie so deep and soft that horses cannot travel.
The state of the weather, and the more urgent business of the survey, prevented an attempt to
ascend either of the mountains.
The descent of the Cascade range to the east is far more gradual than on the western side,
and the slope comparatively uninterrupted. About four miles from Chequoss, and probably
seven hundred feet below it, there is another lava field, broken up into mounds like the two former. We found on its verge a small lake of irregular form, and occupying, when full, about
one hundred acres, but at the time very low. It ·is sunk a few feet beneath the general surface;
is shallow, and the water clear and cold. There was no visible outlet, nor any motion indicating a sink, though it received three brooks, one of them fifteen feet across. At the lower end
large piles of drift-wood, including trees two and three feet in diameter, had been washed on
to the field to the height of some twenty feet at the point of escape during freshets. It was
somewhat remarkable that this pond was surrounded by gigantic cotton-wood trees, though the
elevation was not less than three thousand three hundred feet. One of the party, who had
passed through the woods between the lake and Mount Adams, reported that the lava did not
extend in that direction ; but whether this arose from its being overlaid with soil, or from
having some other source, could not be decided without further examination. The country
being covered with burnt forest and underbrush, this was not easy to make. The lake itself
was evidently not the crater from which it flowed. Its course would seem to have been
from that mountain and towards the Columbia through the valley of the White Salmon, as a
dividing ridge separates it from the Klikatat river to the east. The lava here, and generally
upon the eastern slope of the mountains, appeared much older than that upon the Cathlapoot'l,
the sharpness of fracture being lost, and the surface being more decomposed. Leaving the
waters of the White Salmon and crossing a dividing ridge, the trail descended to the Klikatat, a
larger stream, heading on the east side of Mount Adams, and, like the last, emptying into the
Columbia between the Dalles and the Cascades. Here we met another field of lava, through
which ran a line of openings caused by the falling in of the rock covering a vaulted passage.
Though dry at the time of our journey, this is evidently during the winter the bed of a torrent
which runs towards the Klikatat. Apparently the lava, in overflowing the original bed, had
come in contact with sufficient moisture to elevate without rupturing it. The upper stratum was
about eighteen inches thick, and regularly arched ; its semi-columnar structure giving it the
appearance of keyed joints. The lower were more or less distorted, and varied from a few
inches to several feet in thickness. They differ also in structure, being much more compact.
All of them exhi ited a large proporti n of feldspar, which seems to be the characteristic of
tho e trea~ supp ed t be traceable to these two mountains, as distinguished from the basalt
of the plain · The roof of this passage was broken through at short intervals, and large

GEOLOGY OF CENTRAL W.ASHINGTON TERRI.TORY.

477

masses had fallen from the inferior layers of what remained, showing that the work of destruction was still going on. The bed of the water-course was about twenty-five feet beneath the
surface, and the va ults were from twenty-five to thirty feet wide, and fifteen or twenty in height.
The under side of the strata occasionally exhibited fluxures, resembling waves of progression.
Small stalactites of infiltration hung from the roof and walls, and stalagmites had been deposited
on the floor. This remarkable passage was traced at intervals for three or four miles, and
probably terminates in a branch of the Klikatat river crossed by the party the next day.
The Indian guide obtained snow from some cavity in this field, and reported that there was
one hole into which, if a stone was dropped, a long time elapsed before it was heard to strike.
The soil of the valley which we descended consisted of a yellowish, light sandy loam, for the
most part thin, and lying directly upon the basalt. Lower down the mountain it became deeper,
and on the banks of the streams showed a depth of six or eight feet. Below the limit of the firs
the forest was open, and the ground covered with an abundant growth of excellent grass, forming
a good stock-range during the summer · season. It is believed that wheat would flourish here;
but the general want of water, except on the streams, and the coldness of the climate, will probably
prevent its occupation except for grazing. With this branch of the Klikatat river a further change
occurs in the rock, the range of hills lying to the east of it consisting of the same gray trap
noticed in the ascent from the Cathlapoot'l, and, it would seem, bounding the effiux from the
mountains in this direction. From the· cursory observations of this journey, it is inferred that the
more recent lava from these sources is confined within a particular basin, separated by welldefined boundaries from. the basalt of the prairies, from which it differs considerably in apparent
structure, and probably in composition also. Should a thorough geological exploration of this
region be hereafter undertaken, it will prove a matter of interest to trace up the course of the
streams, and fix the true relations of the existing vole anic peaks to these formations.
Between the branches of the Klikatat is the Tahk prairie, the waters of which communicate
with the main river. It is about six miles in length, by a mile in its greatest width, and is
1,268 feet above Vancouver. A shallow, marshy lake occupies its lower end, the remains of
one which formerly covered the whole and extended much beyond the present bounds of the
open land. It is a favorite kamas and wappatoo ground of the Indians. The soil is a bluish clay,
baking very hard and cracking in the sun, and forms a great contrast with that bordering it, which
is light and pulverulent, and deeply colored by oxide of iron. The dark hornblende rock first
noticed on the Y akohtl occurred in place again here, but much more impregnated with iron.
The hills are barren and covered with scattered blocks. The main Klikatat river we found
running in a bed about two hundred feet below the general surface. It was at this season
(August 13) thirty or forty yards wide, and up to the flanks of the horses, with a pretty swift current. Its advantages for lumbering deserve particular attention. The yellow pine is found in
abundance, of excellent quality and suitable size, everywhere upon its banks, and logs can be
run at any season of the year without much difficulty to the Columbia. This river heads in
Mount Adams. The boulders in its bed resemble in every respect those found in the Cathlapoot'l.
Its intersection with the trail is the lowest point touched by the main party from the time of •
leaving the Cathlapoot'l to that of reaching the Columbia below the Pisquouse. The descent
of the Cascade range may be considered as terminating here, and the survey of its eastern slope
to have commenced.
The Sabpenis, the first branch of the Yakima encountered upon the route, appears also to head
in Mount Adams. It is divided from the Klikatat by a range of hills rising to the height of 3,600
feet, and its bed, though in a very deep canon, is much more elevated than that of the Klikatat.
The waD.s of this ravine are basaltic precipices rising in steps. The country here first begins to
open, exhibiting bald prairies seen at a great height upon the hills, and between it and the Simkwe
the forest disappears altogether. The fact was noticed by Lieut. Wilkes, in his memoir on Western America, that south of 48th parallel the line of forest terminates at about the same distance
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from the co t, and thi appears substantially the case; nor is the fact much altered by the difference of el vation. Emerging from the fore t, the ground was literally covered with fragments of
ba alt, varying in size from large blocks to pice
resembling macadamized pavement-some
compact, some cellular or scoriaceous. Intersp rsed were bed::; of tenacious blue clay, which
had retained the footprints of hor"'es since the spring. The source of such a deposite in this
situation could not readily be traced.
The two streams last mentioned unite and form one fork of the Yakima, to the lower part of
which the Indians give the name of Pisko. The aspect of the country, on descending to its valley,
is one of extreme desolation. Narrow ravines or ca:t'lons, bordered by walls of basalt, having
a rude columnar structure, converge from the mountains, the strata dipping towards the east
at a small but varying angle. The foot-hills are clothed with purshia and artemisia, and strewn
with silicious pebbles. The bottoms are barren and stony, and intersected with arroyos. A
narrow and broken line of dwarf oaks and willows indicates the windings of the stream. · The
Indians have indeed, here and there, on the margin of the water-courses, small garden patches,
where they raise potatoes, a little corn, and other vegetables; but the country generally is a desert.
The elevation of this valley, at the forks, is 1,519 feet above Vancouver. From that point the
course of the expedition was nearly north, crossing the several branches of the Yakima. The
general direction of these is from northwest to southeast, very nearly the reverse of that followed
by the rivers on the western side of the mountains. The main stream, which heads not far from
latitude 47° 30' north, is, on reaching the valley, deflected by a heavy range which breaks off
from the Cascades and curves to the south, separating the waters of the Yakima from the Pisquouse
and the Columbia, and terminating near the mouth of the first. It thus forms a basin, in which
the upper waters ofthe Yakima are enclosed. Spurs from this range run towards the Cascades,
sinking into the general level of the intermediate plateau, or uniting with corresponding offsets
of the latter. The main Yakima cuts through four of these spurs, at the very base of the range,
before again turning to the eastward, and its various branches .have eroded from the plateau the
valleys through which they run to meet it. Long horizontal lines of basalt bordering these
valleys indicate the original level of the basin, though it would appear that elevation has at some
points disturbed it. Traces of lacustrine terraces are also observable, formed probably before
the river had completely broken through its barriers.
The basalt is continuous, along the base of the Cascades, on the line from the Dalles northward to the Columbia at its bend near the mouth of the Pisquouse. To the eastward it stretches
across the great Spokane plains. Upon the divides between the W enass and the main Yakima,
and between that and the Columbia, it is interstratified with coarse basaltic conglomerate. Its
western limit upon the Cascade mountains is not determined. Upon our route from Chequoss,
it was, as has already been mentioned, interrupted by hornblende rock upon the Klikatat river, and
in ascending the main Yakima pass; it ceased on ascending the lower hills, where the same rock
succeeded it. The rocky bluffs which border the Nahchess, from its source down, consist of
basalt and basaltic conglomerate, and the latter crosses the range and is visible upon the sides
of La Tete, near the western gate of the mountains. Captain Wilkes mentions that on the
summit of this pass the rocks are trachytic, and contain black crystals, probably hornblende. The
structure of the basalt varies greatly, occurring both compact, cellular and scoriaceous; and its
forms of fracture or separation are as numerous. In the Atahnam valley, which is hemmed in
by low mural precipices, two very widely-distinct strata are noticeable; the lower is divided
into large columns: from three to five feet in diameter, which, at a little distance, present the
appearance of horizontal lamination. On closer inspection, they are found to consist of thin
w dge- hape fragments, a few inches acros , and of which they seem to have been built up.
f th
c lumns h d b en split through the centre, and it was perceivable that the structure
through ut, th j ints being ju t visible. The columns were cylindrical, and well
th from each other and the wall, and stood ten or twelve feet high above the soil.
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The upper stratum was broken into small irregular columns, of the usual character, very compact, and with somewhat conchoidal faces. The same appearance was afterwards noticed in
descending the Peluse. In the Sewacksa Pass, crossing the mountains between the mouth of
the Yakima and the camp at W enass, the trail passes through a narrow canon or crevasse, now
the bed of a winter torrent, which seems to have been the immediate seat of some volcanic action.
The walls generally are composed of very perfect pentagonal columns, five or six inches through;
but at one point, where the face has been broken down, it consisted of cellular lava, containing
cavities filled with sublimed sulphur. Seams of sand and ashes occurred here beneath the basalt.
In the lower part of the Yakima valley are two or three basins surrounded by walls, partially
obliterated, which appear to be the remains of small craters.
The boulders contained in the Pisko, the Atahnam, and other streams lying between the latter
and the Nahchess, were of the same description as in those already noticed, being invariably
trachytic or basaltic. On reaching the Nahchess, granite and quartzose rock for the first time
occur, intermixed with the trachyte. Of this branch, which is the next in size to the main river,
one fork heads in Mount Rainier, the other in a peak, having an extinct crater, to the south. As
we found that from here northward the trachyte ceases entirely, this river may be assumed, generally speaking, as the northern limit of trachyte, and the southern of the granite series.
On the northern side of the Nahchess, not far from its mouth, the first sedimentary deposit
was met with, in a soft, yellowish sandstone, resting on the basalt. Its dip appeared to be to the
northwest, and at an angle of 10°. In the lower stratum, at the height of about fifty feet from
the level of the valley, a bed of river-sand and stones, precisely similar to those in the present
stream, and three or four feet thick, was exposed. Above this was a layer of friable, coarsegrained sandstone, and next a seam apparently of intermixed clay and volcanic ashes about a foot
in thicknes~, w~ich was in turn overlaid by sandstone. The bluffs run to the height of some two
hundred and fifty feet, and exhibited several strata, the lower only, however, containing the riverstone and clay. It would appear that a former bed of the Nahchess had been covered to a considerable 'depth with detritus from the mountains and subsequently elevated to this position, the
river meantime seeking a new channel.
The prevalent rocks on the summit of the Cascades, at the main Yakima Pass, were breccias,
constituted for the most part of argillaceous or magnesian rocks. These continued as far down as
Lake Kitchelus, forming the walls, of the ravines wherever visible. The higher peaks, to the
northward, seemed to be of basalt or conglomerate similar to that on the Nahchess, but were too
distant to be determined with certainty. Gneiss was observed upon the borders of Lake
Kahchess, dipping westward at an angle of 15°· Granite was not seen in place, but is found in
boulders in the river. Towards the foot of the mountain hornblende rocks occurred, succeeded
by basalt. The most remarkable feature of the Yakima is the series of lakes, through some of
which it passes; while the others communicate with it by outlets. The source of the river is
itself a small lake, situated on the very summit of the dividing ridge, at an elevation of about 3,600
feet, from which the D'Wamish also, emptying into Puget sound, derives its origin. It thence
passes by a very rapid descent to another somewhat larger, and again into a third, falling, in the
course of five miles, over 1,000 feet.
Lower down it receives through one outlet Lake Kahchess, into which a smaller adjunct
empties, and by another Lake Kleallum. The largest of these is about eight miles in length.
The lower lakes, particularly the last, bear evidence of a former much greater extent; lines of
terrace of considerable height being appareRt at a distance from its present bed, and there is
abundant proof on the river that the chain was once more extensive. The existing lakes are
deep, excepting the small one at the summit of the pass.
The upper valley of the main Yakima, from its exit from the mountains to the mouth of the
Atahnam, is separated by the spurs already alluded to into several basins, of which that around
Ketetas is the largest. In these thfire are some traces of pretty good soil, chiefly on the margin
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of the tr am , but very limit din extent camp red with the barren country around. The lower
vall y, which i~ much I rg r- ing from i t ten miles wide, and forty in leng.th-is.' for the
most part, a wa te. The oil throughout i sandy, and there appears to be but httle d1fference
b twe n that in the bottom and on the hill". The artemisia, purshia, and composite, as a general
thing, cover the ground to the line of the spring fre bets. It is the opinion of many, indeed, that
wheat would thrive well upon the artemi ia lands, and that in particular winter wheat would be
sufficiently advanced before the drought s ts in not to suffer by it. The fact remains to be
ascertained by experiment, but as appli d to the district at large does not seem probable. Upon
the immediate borders of the river the land produces pretty well. The potatoes raised by the
Indians are very fine, in spite of their rude cultivation. 1\tlelons and squashes, which they also
raise, do not succeed well, probably on account of their seed being poor; but corn does not thrive
at all. The grasses are abundant only in particular tracts, and, though this may be called a
grazing country, it is not a good one. The depth of snow in winter would make it necessary for
the farmer or grazier to lay up supplies, for the Indian stock are driven to the artemisia itself for
forage, and become excessively lean as well as unsavory.
The banks of the Columbia, from the mouth of the Snake up to the mountains, are a ·\vaste of
sand, bare of everything but the artemisia and the plants usually accompanying it.
As a whole, therefore, this section of the country does not promise much as an agricultural
region. The long drought during the summer present.s serious obstacles to cultivation, independent of the soil. It is a matter deserving of consideration, however, whether the introduction of
deciduous trees upon an extensive scale ''rould not materially improve the character of the valleys.
Next to the basalt, which forms the universal rock of this section of the country, its most
striking feature is the amount of detritus which fills the valleys, and covers to a considerable
extent the secondary or lower hills. This detritus appears to have been the wash of the neighboring mountains, or the decomposition of subjacent rocks, and not to have been transported
from a distance. It would seem that the whole of the inner basins of the Yakima have been
eroded by its various branches, and its materials gradually swept down to the Columbia. The
higher ranges of hills present long and somewhat uneven summits, deeply furrowed by ravines.
The lower exhibit the characteristic features of basaltic tables, but slightly indented. It is
remarkable that, in so great an extent of mountain country, and where drift forms so large an
element, there should be no appearance whatever of glacial action. The surface of basalt is
unfavorable to the preservation of diluvial scratches, it is true; and the effects of ordinary frosts
in separating its joints cannot readily be distinguished from the crushing caused by large
masses of ice. But there are no moraines sufficiently well defined to be recognised, and no
transported boulders of any magnitude. The whole seems to be the result of a more gradual
action and of nearer origin. In the upper part of the Wen ass valley, there is, indeed, a range
of low hills in the midst, which at first sight were supposed to be moraines, but it was afterwards concluded were more properly referable to erosion.
Low terraces of deposited land and gravel occasionally line these valleys, and upon the lower
Yakima are traceable continuously for some twenty miles, the height above the present bed
of the stream increasing gradually with its descent. These are, however, by no means so
remarkable as the terraces upon the upper Columbia, which will presently be noticed. The
rivers all wander extensively over beds of sand and stones, with very low banks. The asgociated minerals of this region are but few, and those not of great interest, with the exception ol
gold, which occurs in all the branches of the Yakima. It is in very fine particles and much
worn, and seems to be greatly diffused. The color could in fact be obtained almost everywhere
in the surface sand upon the streams. An attempt was made to find it by digging deeper, but
without succes · n fact, the absence of bed rock or strata of clay in the streams, at accessible
depth , r n .ers the chance of succes ful mining upon them improbable. If gold is found in sufficient uanuty t pay ur working, il will probably be in dry diggings or in the rock. The
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Indians were in possession of one or two pieces of some size, which they said they had found in
the mountains, where there w as more of it; but their statements are not to be relied on, and
it was considered probable that they had brought them up from the settlements. They never
could produce others, or point out the locality of what they had. That gold will be found in
quantity, at least in this part of the range, is, however, questionable, as the talcose rocks, if not
wanting, are very limited in extent. To the northward they are somewhat more abundant.
The range already spoken of, which separates the Yakima from the Pisquouse and the
Columbia on the north and east, is little if at all inferior to the average height of the Cascades
themselves, the point at which the trail crossed them being 5,749 feet by barometrical measurement-an elevation much greater than either pass of the Cascade mountains. It appears to be
formed entirely of basalt and volcanic conglomerate, the latter showing only on the · northern
side of the Columbia. On the southern slope the basalt was but superficially covered with
earth, and the strata seemed to dip towards the southeast. The tops of the columns were much
broken up, th~ fragments strewing the hills, and, where denuded by the winter rains, exhibiting
long black strice on the surface. On the tops of these mountains, however, there are quite
extensive levels of prairie and open woods, and the soil seems to be better than on the lower
ridges. The timber, at first yellow pine, changes towards the summit to a straggling mountain
species, intermixed with larch, spruce, and fir. Some of the larches were here as much as three
feet in diameter.
The view from these mountains was magnificent. On reaching an open spot in our descent,
we saw the Columbia just beneath us flowing through a vast·cafion at its great bend; to the east
stretched the central basaltic plateau, rising towards the north into high and broken tables, beyond
which appeared the gap of the Okinakane; while to the west and northwest the craggy sierra
of the Cascades reared itself above the lines of forest into the limits of perpetual snow. The
character of this range changes materially with its geological formation; naked and precipitous
ridges, surmounted with sharp peaks, rising singly or in groups, some of which seem to be the
skeletons of mountains, distinguishing the granitic from the tamer features of the basaltic region.
The country on the Columbia from this point exhibits a corresponding change. On the left bank,
basalt continues to the Spokane river, being underlaid, according to Lieutenant Wilkes, by granite ;
and on the right bank it occurs interstratified with conglomerate at the foot of the mountain, but
ceases entirely a few miles above. How far down the river it continues we had no opportunity
of noticing, but presumed that it ceased at the Priest's rapids, as it is abrupt for some distance
above the mouth of the Yakima, where the banks, though high, consist of sand and boulders only.
A little below the mouth of the Pisquouse the rock on the west bank changes to gneiss, which
near the river is broken up and scattered in enormous masses. Veins of quartz, covering each
other at different angles, intersect it, varying in thickness from a narrow line to seV'eral feet. It
is the prevailing rock on this bank as far as the mouth of the Enteatkwu, in one place resting
upon a gray porphyry. The strata were somewhat displaced, and occasionally had a slight dip
to the northward. The Pisquouse is a large and bold stream rising in the main divide of the
Cascades, an.J interlocking with one of those running into the Sound. It passes through a lake,
reported by the Indians to be larger thari either of those on the Yakima. There appeared to be
no valley as far as could be seen, and but a small bottom at the mouth. Quartz boulders were
conspicuous in the stream. We noticed pipes brought by the Indians from higher up the river,
some of which were talcose slate, and others of stratite. Gold was found here also, but in finer
particle~ than that in the Qolumbia. Approaching the Enteatkwu, syenite replaces the gneiss.
Its precipitous bluffs w ere occasionally intersected with large dykes of reddish quartz, breaking
into angular fragments. The lacustrine terraces, which line the bluffs of the Columbia and its
tributaries from the Pisquouse northward, form one of the most remarkable features in thp, geology
of the country. A glance at the map of the region drained by the upper Columbia and by
Fraser's river exhibits a considerable number of lakes, mostly of elongated form, such as they
61f
.
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w uld nee arily a ume in the narrow valley between para1l I ehains of mountains. But
these exi~ting lake are the few and scatter d r mains of a vast system which stretched its arms
into every recess lonO' after the gener l el v ti n of the contin nt, and which has, in the course of
time, been drained by the succes ive bur ting of the barriers which confined them. Sufficient
observations have not been made to determine their exact relations to each other, and to the
expanse of water whit:h seems to have occupied the country on the Columbia and Snake rivers,
from the Dalles upward; but the records, it is believed, exist for establishing with an extraordinary degree of accuracy the limits of each. The barometrical observations of the expedition
were made with a view to the more direct objects of the survey only, and do not present any
connected series of results bearing upon the former hydrographical face of the country. Such
facts as have been collected will, however, serve at least to point the way for future observations. In conducting any regular geographical survey of the country, and especially in running
and marking the boundary, lines of elevation having reference to the comparative heights of
these terraces would have peculiar interest.
Besides the terraces which line the valleys, another class, not characterized by the same
straight lines, but arranged in amphitheatres, or otherwise conforming to the make of the elevations
against which they rest, appear on the summits of the rariges dividing different branches of the
Columbia. In crossing from Fort Okinakcme to the Methow river, and again· from the Okinakane
lake to Fort Colville, such terraces were noticed at heights too great to suppose them to have
been deposited, except at a period when the elev3tion of these mountains was in its early stage.
As regards the others, however, they bear every mark of a much later date.
As the route of the expedition met the Columbia above the lower obstructions through which
jt has forced its way, the point of the first barrier cannot be given with certainty. It is supposed
to have been about the Priest's rapids, and another very probably intervened between that and
the Pisquouse. Upon this supposition, the Grand Coulee, which is said not to have been a
continuous channel, may have been an arm or strait eutting off an island or peninsula. Numerous
other coulees, which once separated islands, abound among these mountains, the terraced banks
remaining at each end towards the river, while the intermediate level now constitutes an elevated
valley or "land strait." Such was the pass by which the expedition passed from the Columbia
to Lake Chelan. The destruction of the barriers upon the rivers seems, in some cases, to have
been violent, and others gradual. In the former case it would probably result that a mass of
earth and rock, in proportion to the body of water liberated, would be swept down from the shore
i.n the neighborhood of the ruptured dam. This may have been the cause of the removal of the
large masses of gneiss which have been torn from their bed below the Pisquouse, as already
mentioned, and Rcattered along the shore of the Columbia. These evidently originated in the
immediate rfeighborhood, as they are not worn by transportation, and the strata above tht~m
seem to have been disrupted. Under any circumstances where a rapid current prevailed, but
more particularly where its egress was sudden anJ. violent, if the valley were circuitous, the
terraces, consisting of sand and loose stone, would be swept away, in a great measure, unless
protected by the bends of the river, in which case they would appear alternately on the different
sides of the stream. Where, on the other hand, the fall was slower, as from the subsidence of
the water by gradual or steady drainage, the terraces would remain perfect on both sides. So,
too, if the sub idence were altogether checked, from time to time, for a considerable period,
or occ~urred merely at irregular intervals, successive steps would be formed of greater or less
height according to the amount of water e caped, and of greater or less width according to the
length of the intervale, the diminution of the entire body of water, or increase in the amount of
detritu
rought down. The lower terraces in a valley will naturally be widest, because an
am unl f ma .erial, brought down during higher stages of water, will have been directly pre·ipitat
r pread out, forming a level floor at the bottom of the valley, and its erosion will take
place only t an exte t pr portioned to the size of the usual stream.
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The upper Columbia and its tributaries, through the whole route of the expedition, presented
this formation upon a scale of singular magnitude and variety of circumstance. It is yrobable
that in this northern district, wh ere the winters are exceedingly cold, ice has played an important part upon these elevated lakes ; but the surface of the country exhibits no evidence of its
action subsequent to their drainage, and there are no appearances either of the former existence
of fixed glaciers, or the transporta6on of bonlders from a· distance by moving bodies. In fact,
rocks out of place are of very rare occurrence,_considering the mountainous character of the
country, and nowhere to a size or extent beyond the capacity of ordinary causes.
On leaving the Columbia to visit the Chelan lake, our route ascended one of these terraces,
rising to the height of six hundred and forty feet in a single slopp,, and occupying a recess in the
hills which bordered it. On reaching the top, it proved to be the entrance of a level valley,
extending through the hills and emerging at about one hundred and fifty feet above the lake.
This valley or coulee is only one of a number noticed in this region, and is analogous to the
"cots" or "land straits" described by Sir Charles Lyell, (Manuel El. Geol., ch. vii.) The lake
is four hundred and seventy-four feet above the Columbia at its mouth, and its outlet makes this
descent in about four miles. It did not appear to be very deep, though it occupies a narrow
valley between precipitous mountains of syenite; the detritus of these having probably filled it up.
Its length seems, from Indian account, to be thirty-five o~ forty miles. It affords a good illustration of what the other terraced valleys formerly were; the appearance of its shores indicating
that, should the barrier at its mouth be removed, similar terraces would remain to those which
border the Columbia at its mouth.
The most remarkable exhibition of these is, however, upon the Methow river-the barrier R.
of Wilkes's map. In crossing the mountains between Fort Okinakane and that stream, we
noticed, upon the summit and high up on the sides, remains of those formed previous to their
elevation; but the valley of the river itself is lined with others of a later date. According to two
or three of the barometrical observations taken in surveying the supposed pass, the altitudes of
these appear to agree sufficiently with some on the Columbia to indicate their connexion. In
descending the river, we met with two dams or barriers which had once restrained its waters,
and concerning which there could be no question. The first was externally a mere well of
detritus, though probably with a rocky foundation. It was level on the top, and sloped at the
sides like the lateral terraces. Half a mile below was the second, which was formed against a
protruding point of rocks. In both cases the river had cut merely a narrow channel through
them on one side, leaving the rest standing. The walls of syenite on the Methow were in many
places cut and smoothed by the action of the water at a height of seventy-five or eighty feet
above its present bed. At the mouth of the river no less than eighteen terraces, rising one above
another, were counted. Small moraines were noticed in this valley, but apparently rather the
result of violent rush of water from lateral branches than of ice. The valley of the Methow
affords a richer field for the geologist in plutonic and metamorphic rocks than any other portion
of the Territory visited by the survey, and would richly reward a careful exploration. Gneiss,
syenite, and granite occur, well characterized and blended with each other. The syenite is
often divided by joints so as almost to appear stratified, and to give its perpendicular walls
the semblance of artificial construction. The gneiss is found both horizontal and displaced by
the intrusion of trap. Associated with these are also serpentine conglomerates and prophyry.
Almost all these rocks pass by insensible gradations into one another, and their relative positions
are excessively complicated. There appears to be a very great resemblance between the
geology of this part of the Cascades and that of the Shasta mountains, as described by Wilkes
in his memoir on Western America.
The rock in place on the Columbia between the Chelan and the mouth of the Okinakane
was syenite, varying somewhat in character. It was frequently intersected with large veins of
feldspar. In crossing from Fort Okinakane to the forks of the Methow the syenite changed to
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granite, with whit and fl h-colored ~ ld" ar. The bend of the Columbia at Fort Okinakane
m... t be the northern limit of ba alt t the east ide of the river, as the Pisquouse is on the
we t. Th pr vaning rocks on the kin kan as far up as its forks were syenite and gneiss;
above that point, granite and gn i , overl id with coarse conglomerate containing granitic
ma . . ses. The gneiss is much alt red by contact with this, its stratification being obscure and
often contorted. At the foot of the principal lake, porphyritic rocks replaced the gneiss. On the
west branch of the Okinakane (the Mil-a-kite-kwu) the conglomerate formed the predominant
rock. There was first noticed talcose slate in place, but much dislocated. Gold was found in
both branches, in rather larger and sharper particles than below. The soil of the valley is sandy
and in some places covered with alkaline efflorescence. We met with two or three small lakes,
the waters of which were impregnated with the salt incrustations which had formed on their
b9rders.
The valley of the Okinakane presents a series of basins divided from one another by projecting
points, which exhibit marks of disruption. The sides are terraced as on the other streams,
some of the tables rising to the height of 1,600 feet above Vancouver, or about 900 above the
river. The lower of the existing lakes were once all evidently connected with the Upper or
Great lake, and have been separated by the alluvial deposits filling up the intermediate tracts,
which now form reedy marshes. They all appeared to be shallow, except in channels in the
centre. In returning to the forks, on the eastern side of the river, we passed through one of the
coulees, terminated at either end by terraces, in which were several small lakes at the foot of
the precipitous bluffs, in situations which suggested that their beds had been scooped out by
eddies in the ancient stream.
The width of the Cascade chain at the latitude of the forks of the Okinakane is probably seventyfive miles, and a large basin would seem to be enclosed between the ranges respectively bordering
that river and Puget sound. The western range is broken and craggy, rising in points to the
snow-line. :Mount Baker was not visible from even the highest points that we passed over.
AF:cending the divide between the Okinakane and the waters of the small river emptying into
the Columbia at Fort Colville, the terraces were found surrounding an upper basin at the summit.
The height of this by an aneroid barometer was 2,647 feet over Fort Vancouver, and 1,500 feet
above the lake. This divide was rolling, covered with bunch-grass a.nd wooded with pine and
larch, with a few cedars and firs intermixed. Birch and poplars were noticed in the valley.
The paper birch does not appear to grow south of the 48th parallel.
Here again the conglomerate overlaid syenite and gneiss; and following the stream, serpentine,
granite, greenstone, gneiss, porphyritic serpentine, quartz rock, crystallized carbonate of lime in
large veins, and talcose slate, were found. Approaching the Columbia, gneiss and stratified
quartz prevail. This last forms the canon at the mouth of tne stream, and a vein traversing the
bed of the Columbia a little below it causes the cascade known as the Kettle falls. The soil in
this valley is a light sandy loam, much better than that on the Okinakane.
From Fort Colville the trail towards the Spokane river rose by another high terrace to a valley,
through which a small stream flows into the Columbia at the falls. This valley is flat and
marshy, and evidently has formed another lake or arm. The soil is clayey, and generally of
good quality, with a subsoil of gravel and round stone. A small colony of Hudson's Bay Company's servants whose terms have expired have here commenced farming. They state that
the small grains and roots thrive well. The company formerly raised in this neighborhood sufficient wheat to supply all their northern posts with flour; but the climate is cold, and the winters
set in early.
n the 23 October the thermometer stood, at the camp of the expedition, J 0° at
sunri e, and n the 24th now fell to the depth of six or eight inches.
artz
r ck n i .. , granite, and talcose 1 te occur in the hjlls bordering the valley. A low
.1v1 e P r.ate it fr m the Chemakane, which runs into the pokane. Approaching the latter
nver, ba aluc <yk show themsel es ccasionally, the debris of which forms small pyramids.
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The hills between the Chemakane and the forks of the Spokane are of syenite, decomposing freely
on exposure to the air. South of the Spokane, basalt resumed its place as the prevailing rock,
forming the high table-land known as the Great Plain of the Spokanes and Nez Perces, and
extending to the Columbia on the west and across the Snake river to the south. Near the Spokane, however, the syenite occasionally protrudes through it, and even as far down as the camp
of October 30th and 31st, appears on the borders of a small lake lying to the east of the trail.
The soil of these plains is generally thin and sterile, and covered with oxyde of iron from the
decomposed basalt; but in the swales, along the margin of the small streams, it is a rich, black
mould. Bunch-grass grows plentifully upon them, and they afford a good range for the horses
of the Indian tribes to which they belong. It is, however, to be considered that, in all the stockrangPs of this country, the scattered growth of the wild gras!;eS renders necessary a large comparative extent of country. These plains, except on the northern skirts, are destitute of timber,
and are swept by high and piercing winds. .Their Eurface is generally undulating, with occasional hills rising to the height of 100 or 200 feet, some of which seem to indicate, in their tabular
summits, the former existence of a genera] covering of detritus since swept away. Lines of
low terraces are also observable in places. Quite a number of small lakes are scattered over this
field, many of which appear to have been craters. On the line pursued by the expedition, a
series of these continued for half a day's journey, apparently connected by a crevasse. They
were of circular shape, and surrounded by walls of basalt. The water contained in them was
generally saline and nauseous.
Approaching the Snake river the plain becomes more broken, though the general level is pursued, and the beds of the streams deepen as they descend. The basalt exhibits the usual different forms, and in structure ranges through every variety, from scoriaceous to compact. In the
canons of the Peluse the strata were often curved, the individual columns "retaining their perpendicularity to the base, radiated from or towards it according to circumstance. The lowest stratum
in several places exhibited the same separation into columns, separated by horizontal cleavage
into plates resembling stratification, as those previously mentioned in the Atahnam valley. The
next above it was sometimes in massive blocks, constituting a sort of compound column, while
the superior ones were slender, of pentagonal or hexagonal forms, and convex at the top. Many
of the larger blocks separate with conchoidal faces. We noticed on these plains numerous
small mounds left by the water, which had washed away the surrounding soil, in the same manner as those on the mound prairies near Olympia. The descent of the Peluse into the Snake
river is one of the most remarkable scenes in the whole of this region. The waters have hollowed out a large basin, in the midst of which stand pinnacles and needles of every form and size;
while black and broken precipices rise in fantastic irregularity around it to the height of three
or four hundred feet.
The country south of the lake, from opposite the mouth of the Peluse to the head of the
Wallah-W allah, consists of high rolling hills, rising to about the same level with the Spokane plateau, but composed of sand resting on the basalt, which shows only in the ravines. They are cut
with ridges and spurs by the action of water, are destitute of wood, but produce bunch-grass in
greater abundance than the northern plains. Much of the land in the bottoms upon the W allahW allah and its branches is covered with alkaline efflorescences, but there are tracts of very rich
soil. Indian corn can, it is said, be considered a sure crop; melons, tomatoes, and the finer
vegetables grow well, and it is believed that wheat would thrive on the hills; but the country is
better adapted to grazing and gardening than farming. The same remarks will, it is believed,
apply to the heads of the Umatilla and other streams rising in the Blue mountains. The lower
part of the vVallah-Wallah valley is a waste of sand and sage. Large boulders of granite are
found in the banks of this stream, but from whence transported, sufficient is not yet known of the
nearest cascades to determine.
The caflon of the Snake river extends down to its mouth. The country on the Columbia
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from thence to "\Va11ah-Wallah is a level plain of barren sand. Below the fort, high basaltic
bluffs again ri e on either side, affording some of the most picturesque scenery upon the river.
They continue for some twenty mile , below which th yare interrupted, the plains coming down
to the river for a con iderable distance. Towards John Day's river (the Mah-hagh) the bluffs
recommence, rising two or three steps and surmounted with hills. Thence approaching the
Dalles, the country becomes more and more broken. It is noticeable that in the basalt upon the
Columbia, particularly in the neighborhood of the Des Chutes river, (Wan-waw-wi) the basaltic
columns often converge at the top without the horizontality of the beds being interrupted. At
Willow creek, (the Hockspe,) the artemisia disappears, that river forming its western boundary
to the south of the Columbia. Below the Des Chutes the hills are freckled over with mounds,
not only on the summits, but the sides also; and it would seem that the forest once extended to
this limit, and has probably been drjven back by fire. These mounds differ entirely in character
from those mentioned as occurring on the plains, and from those crossing the gravelly prairies
near the head of Puget sound, the origin of which is clearly due to water.
At the Dalles the basalt is overlaid with coarse conglomerate, chiefly formed of masses of porphyritic rock imbedded in sandstone. This occasionally stands up in needles, which have been
protected from the weather by boulder caps. The hill-sides would seem to indicate that the
barrier at the entrance of the river into the mountains was suddenly broken, am] the superficial
earth and strata swept away. Traces of terraces remain on the north side of this entrance at
a considerable elevation. The basalt, associated occasionally with conglomerate, lines the river
to within twenty-five or thirty miles of Fort Vancouver. The orjgin of the cascades has already
been referred to. There seems to be no question that a slide from the mountains on the south
side has actually taken place, and that the water has thus been backed up above it. No evidence
exists of any subsidence of the low alluvial shores, by which what is called the sunken forest
has been submerged, but that its position is simply due to this rise of water.
I have the honor to be, sir, your obedient servant,
GEORGE GIBBS.
Capt. GEORGE B. McCLELLAN,
Commanding Western Division N. P. Railroad Exploration, £fc.

FINAL REPORT OF

LIEUTENANT C. GROVER, OF HIS EXAMINATIONS FROM PIKE LAKE TO FORT
UNION.

SrR: Pursuant to your instructions, on the 25th of June I left the Red river trail at Pike lake,
in order to pursue a more southern course to Fort Union, on the Missouri, than that marked out
for the main party of the expedition under your command.
The principal topographical features of this immediate locality are those of a broad roll~ng
prairie, falling off gently to the south, and partially drained by small streams tributary to the
south fork of the Chippeway river. Many small lakes, a general peculiarity of the prairie
country previously passed over, are also found here; they are mostly the result of imperfect
drainage, being fed by falls of rain, and are much less numerous in the dry season. Those that
appear to be permanent have sandy bottoms, and are generally thinly skirted with scrub-oak, the
principal growth of this section of the prairie. The formation is a loose drift, having more or less
gravel in its composition, according to its elevation. Granite boulders, of from a ton's weight
down, are sometimes seen, but they are not numerous.
The south fork of the Chippeway river, whicli I crossed nine miles fmm Pike lake, winds
tbr ugh rather a depression in tbe prairie than a valley, as the difference of level between its bed
an the a lja nt c untry i ut small. It has a general width of about thirty yards, and a depth
f ab t ix £ • Its e , as well as the bed of its small tributaries, is sandy. The velocity of
it~ curr n i about four miles an hour. Its banks are not wooded.
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About nine miles from the Chippeway the Pomme de Terre river was crossed. This is a
stream of about the same width and depth as the latter, though not quite so swift.
West of the Pomme de Terre there are no streams of any consequence_to the foot of Lake
Traverse. The prairie gradually changes its character, and becomes by degrees less rolling, to
the "Moose Island" lakes-a series of small lakes fourteen miles from the Pomme de Terre river,
and very similar in character to those already mentioned. Thence westward, to the foot of Lake
Traverse, the country becomes almost a dead level-quite soft, and in places marshy, without a
tree or a twig to break its monotony. How fiu to the north it preserves this character I do not
know; but to the south, after a few miles, it gradually rises, becomes rolling, and throws its
surface-water into small lakes, which are sometimes the sources of small prairie streams flowing
in a south western direction.
Lake Traverse is a beautiful sheet of water, about twenty miles long, with an average width
not exceeding three miles. It is studded with now and then a small island; but wood is by no
means plenty- probably through the instrumentality of the Indians, and frequent prairie fires.
Its surface is sixty or seventy feet below the general level of its banks. These latter are quite
abrupt, and serrated with deep ravines, branching off in every dir:ection from the lake, and drawing off the surface-water from the vicinity.
About three miles from its foot it receives, from a northeastern direction, a tributary called the
Rabbit river-a small stream, not exceeding ten yards in width, with a rapid current and rocky
bottom. This stream is walled in by high and rather abrupt banks towards the water-course, but
sloping off, to the east, to the general level of the prairie, and to the west to the bed of the Bois
de Sioux river. Deep cutting would be found necessary here, with perhaps a fair grade in
addition ; but the earth is of a loose, gravelly nature, intermixed with boulders of various sizes,
and would not, therefore, be difficult to work.
The Bois de Sioux river rises in Lake Traverse, and running in a general course a few degrees
east of north, is tributary to a branch of the Red river. Its current is almost imperceptible-not
exceeding one mile an hour; its bottom is sandy, and its width varies from forty yards to a
hundred or more. Its depth is generally not more than four feet. In ordinary stages of water
its surface is nearly flush with the broad intervals which stretch along on either side between its
course and the higher adjacent prairies; but in a wet season, or when the winter snows begin to
melt, it overflows its banks and expands to a mile or more in breadth.
Between the Bois de Sioux and the Wild Rice river, which is also tributary to the Red river,
there is scarcely a perceptible divide. The prairie is mostly soft and wet, with no topographical
features of any importance, excepting a tract of sanJ-hills, called "Lightning's Nest," which
spring up abruptly from the plains and cover several miles of area. I crossed the latter river
forty-five miles, in nearly a due west course, from the crossing of the former. It is about fifteen
yards wide and four feet deep, and has a muddy bottom and low banks.
Then, in a course a few degrees south of west, a gently rolling prairie extends to Jacques or
James river, about ten miles below the mouth of Grizzly Bear creek. A few miles to the north,
however, (the course traversed by my wagons,) several high sandy divides and rocky backbones
rise considerably above the surrounding country.
The waters of the James river flow into the Missouri. It is a clear, sluggish stream, with an
average width of forty-five yards, depth of five feet, and a hard, clayey bottom. It threads a
sinuous course through a rich valley, of from one to three miles wide-which, judging from fragments of drift-wood, is overflowed at times to a considerable extent. At points, however, the
overfiow is confined within nauow limits.
That portion of the great prairie lying between the James river and the Missouri may be regarded
as divideu into two terraces. The first has its general level about ninety feet above the bed of the
James river, its eastern boundary. Its roll is very gentle-so much so, that the second terrace, or
"coteau of the Missouri," may be frequently seen at a distance of thirty or forty miles. There
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are a few small treams, having their sources in springs a few miles inland, which flow into the
river-and other de p ravines, which appear to be the beds of streams during the wet season;
but by far the greate'"'t portion of the surface-water is collected in small lagoons, many of which
are never dry. The soil is harder and dryer than in the prairies previously passed over, and has
more gravel in its composition. The valley of the James river affords a very little wood, fit only
for fuel; but between this and the Mouse river, a distance of one hundred and eighty-six miles,_
not a particle, of any kind, is to be found.
Forty-five miles from the James river my course struck the second terrace, or "coteau."
This is a broad expanse of broken country, more or less elevated above the first terrace-irregular in its boundary, and irregular in its topography. Sections of it are merely high-rolling, with
sometimes an extended plateau of comparatively even prairie; .while other portions are much
broken, sometimes r!sing in abrupt peaks of no great height, and again in long, bare ridges. Small
lakes are still very numerous, with the peculiarity that the waters of many are more or less salt;
and, where they may have become partially dried up, white incrustations of salt are found about ·
their margins.
Where I struck the coteau the prairie rose fi-om eighty to a hundred feet in two or three miles,
and for ten miles was high-rolling and abrupt; but at the end of that distance, with a slight and
gradual descent, my course struck a gently-rolling plane, that extends, though not in a direct line,
• to that boundary of the coteau that runs nearly parallel to, but at some distance from, the valley
of the Mouse river. Though obstructions here are not serious, it is quite probable that more
advantageous lines could be found, to cross this portion of the coteau.
After striking the valley of the Mouse river, my course to Fort Union coincided so nearly with
that of the main party of the expedition, that it is unnecessary for me to write of it.

C. GROVER,
Lieutenant United States Army.

Governor I. I. STEVENS.

FINAL REPORT OF LIEUTENANT C. GROVER, OF HIS SURVEY OF THE MISSOURI FROM THE GREAT
FALLS TO THE MOUTH OF MILK RIVER.
SIR : I have the honor to submit the following journal and report of a survey of a portion of
the 1\tiissouri rjver.
On the morning of the 22d of September, with a crew of three men to manage my craft, I cast
off from Fort Benton in a small flat-boat and floated down the river. Turning a bend in the
· river, we soon lost sight of Fort Benton and found ourselves shut in from all outward objects,
between the high banks of the river; for the Missouri, from its falls for many miles on its way,
traces its course at the bottom of a deep canon worn by its waters.
The faces of this canon are generally very abrupt and bare, and approach quite close upon the
water-course; at the same time determining only the general direction of the river, so that each
detour of the stream leaves a small rich interval in the bend, covered with luxuriant grass, and
sometimes skirted with a few small cotton-wood trees.
About 11 o'clock we passed the site of an old fur-trading post, formerly occupied by Mr.
Harvey, who has now established one about three-quarters of a mile above Fort Benton. At 12
o'clock we stopped to lunch where the river flows under a high bank, composed, for nearly a
hu~dred feet a ove the surface of the water, of blue marly earth. Some of the lower portions
f 1t surface wer c vered with a snow-white incrustation of glauber salts, which appeared to
have .en.£ rm
y vap ration of water percolating through the face of the bank.
ntmum n, w so n passed the site of the old trading-post, Fort McKey, marked by the
remain f an ol a obe wall. This fort was burned some years ago by the Fur Company on
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account of some difficulty with the Indians, which rendered it advisable for the company to withdraw their post to some point lower down the river. We passed also three small islands and a
large one known by the name of "Cache island," just below which, and nearly opposite the
mouth ofthe !vlaria river, we moored our boat for the night.
The banks of the river to-day have varied from one hundred to one hundred and sixty feet in
height; its bed has been very crooked and composed entirely of loose gravel-the stream perfectly
clear and transparent. The current flows with a tolerably uniform velocity of about 2.7 miles
per hour, except at some points where its unusual shallowness gives a slight increase of rate.
The river is considered at this seawn of the year to be at its lowest stage of water; the depth of
water, therefore, found upon any rapid, may be considered as the minimum depth for that point.
A number of rapids and shallows have been passed during the day, of which the only ones
worthy of notice are, a shallow about five maes below Fort Benton, with only fifteen inches of
water on the bar; one opposite the site of old Fort McKey, with twenty inches; and one about
five miles above the mouth of the Marias, with twenty-two inches. The increase of current at
either of these points is not material.
Beaver are very numerous along the river, and they appear to be very hard at work laying jn
their winter supply of provisions. At every willowy point they have made great havoc among
the willows and small cotton-wood. They select their winter quarters with a sharp eye to the
proximity to forage, and if possible establish their domicil near a growth of small cotton-wo_od.
In the fall they fell what, in their judgment, is sufficient to last through the winter, cut it into
convenient lengths, and sink it before the entrance of their holes. If they are obliged to go any
distance from the bank for their supply, ~fter it is cut they pack it to the water on their backs.
They commence their labors immediately after dark, and continue them till daybreak.
Soon after supper one of our men went out with his rifle and shot three, but secured only one,
which he shot through the head. The other two were only wounded, and they quietly betook
themselves to the bottom of the stream. They invariably sink unless instantaneously killed.
The day's travel has been 20.8 miles, following the river.
September 23.-Last night was quite cool, cloudy, and windy. This morni·n g was clear, cool,
and bracing. My men bivouace~ in a small clump of willows on shore, but I preferred sleeping
in the boat, which had been made very comfortable by springing bows over it and covering it
with canvass to protect us from the rain. The beaver killed last night was dressed, and the most
of it, including the tail, was cut up and boiled for breakfast. Cooked in this way it is very
tender and well flavored, particularly the tail, which is a luxury that would compare favorably
with anything upon the table of an epicure. It tasted to" me as much like calf's-foot jelly as anything I can liken it to, though it is very hearty and has a peculiar flavor. One tail is enough for
a dinner for three men. The skin was stretched by making perforations around the edge and
lacing it with strings upon a hoop somewhat larger in circumference than the. skin. Its original
proprietor must have been very industrious, as I observed he had worn the fur nearly off both
his shoulders in carrying wood.
Soon after commencing our day's journey we passed the mouth of the Marias, a very sizeable
stream emptying into the Missouri from the north. Like the Missouri, it winds its way at the
bottom of a wide and deep canon; but the faces of the canon are generally more abrupt than
those on the latter river-so much so, that it is a matter of difficulty sometimes, to one unacquainted with the country, to find a place where a pack-mule can be driven up or down the
banks. The en~losed valley is from half a mile to a mile wide. Its soil is rich and moist, and
supports a luxuriant growth of grass and cotton-wood in abundance, with some alder and wildcherry trees. The river at its mouth is about one hundred yards wide, its water clear, and its
bottom rocky. The first trading-post established in the Blackfoot country was situated near its
junction with the Missourj.
We passed during the day some small unwooded islands. The general character of the banks
62f
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has en th arne as yest rday, xcept at some points they have fallen back with a gradual
slope to th~ creneral prairie-level, giving us an occasional view of the conical caps of the Bear's
Paw and Highwood mountains.
Antelope are numerous upon the banks, but they are wild and seem to appreciate the necessity
of keeping out of gun-shot. A few ducks also have been started, upon turning the river bends.
It has been very windy and so mew hat cloudy all day, and to-night the air is cool and feels
like rain. The remarks of yesterday regarding the regimen of the river will apply equally well
to-day, except that there is to-day, universally, a little more water on the rapids. The shallowest
ones are as follows~ viz: One opposite the head of Spanish island, depth of water two feet; one
about a mile higher up, depth same; one about three miles above camp, depth same; and one
three miles above that, depth two feet two inches. At all these points the channel is good.
About 3 o'clock we camped on the south side of the river. Its width at this point is 247
yards; and thus far it has varied between 175 and 260 yards. As we have been unable to kill
any game to-day, we picked the remaining bones of the beaver for supper. Distance travelled
by water 18 miles.
September 24.-The wind con6nued high and irregular all last night, but at sunrise it abated;
and though at times the sky was partially overcast, the morning, on the whole, was bright and
genial. Such a morning was well in keeping with the beautiful scenery with which we were
soon surrounded. Upon leaving camp we floated gently down the stream in long sweeping
curves, and passed several beautiful islands partially covered with a scattering cotton-wood
growth, with now and then an old inhabitant, whose barkless trunk and broken limbs marked the
effects of spring freshets.
About 10 o'clock we commenced to wind among the bluffs of the Bear's Paw, and the scenery
assumed an entirely new phase: the bluffs were now more abrupt and crowded the river; colonnades and odd-detached pillars of partially cemented sand, capped with huge globes of light- ,
brownish sandstone, tower up from their steep sides to the height of a hundred feet or more
above the water. Then the action of the weather upon the bluffs in the back-ground has worn
them into a thousand grotesque forms; w bile lower down their faces, seams of volcanic rock from
three to six feet thick, with a dip nearly vertical and no uniform strike, beaten and cracked by ,
the weather, rising from six to eight feet above the surface, run up and down the steep faces and
projecting shoulders of the cliffs-a most perfect imitation of dry-stone walls. Taking all this
into view, it requires but a little distance and imagination to establish a pretty clear case of
'' old ruins."
About noon we stopped to lunch at the base of what is called "Citadel Rock," a vertical
shaft of volcanic rock rising about two hundred feet above the water's edge, and standing upon
a base of about forty feet square. There are many cavities in its faces large enough to hold a
good-sized apple, which are sometimes lined with crystals of carbonate of lime. I split off the
top of a pretty large and nearly transparent one, which I took away as a specimen.
About 4 o'clock we camped on a n::1rrow bottom on the north side of the river. While the
men sat about builuing a fire, I followed a path down the stream a short distance to take a look
round the next bend, but had not walked over two hundre.d yards when, chancing to look towards
the bluffi, I saw a fine big-horn buck, walking with a very dignified mien down a narrow path that
led to the river, evidently in quest of water. By quickly retracing my steps I escaped his observation, and sent out one of the men, who was an excellent hunter, in pursuit of him. With two
shots he succeeded in bringing him down, and we soon had his spare-rib roasting on a stick
efl re the fire. The flesh of the big-born is very sweet and juicy, and so mew hat like antelope
in its flavor.
n aft r camping a heavy wind arose, accompanied with clouds and ra.in, and such evident
appearances of a stormy night, that we pitched a tent which we had taken along for such
ccasi 115.
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We have passed six islands to-day; the two largest of them are known as "Elk" and "Pretty
Horse" islands. The latter was so called from its having been used by the Fur Company some
years ago as a range for their horses. Among a number of rapids passed to-day, the following
are the most important, viz: One opposite Pretty Horse island, depth two feet; one about five
miles below that, depth one foot eleven inches; one known as "Kip's rapids," nearly two miles
above "Citadel Rock," depth two feet one inch; and one about three-quarters of a mile above
camp, depth one foot eleven inches. At all these points the channel was very good. Distance
travelled to-day by water 21.3 miles.
The 25th was cold, stormy, and windy, and we remained in camp all day. After breakfast I
went up to the bluffs to get a nearer view of some of those pillars of sand, with sandstone caps,
referred to in yesterday's journal. By climbing up a goat-path, which, by the way, was no easy
matter, I succeeded in getting on the top of one of the globes that rested on a short pillar, and in
passing from that to some of the others that were near it. All the balls in this clump were
nearly of the same size-between six and eight feet in diameter; and, as far as the eye could
detect, as perfectly round as if they had been turned. They had evidently at some remote period
formed part of a stratum of sandstone that runs through the adjacent bluffs and overlies a thick
stratum of partially cemented sand; and having become detached from it by frost or otherwise,
had been shaped by the action of the weather.
At the foot of the bluffs, and in the small runs that led down to the river, were traces of a
lignite, and in places* glauber salt had collected by efflorescence on the surface. During my
absence from the camp the men killed two more big-horns. Width of the river at this point,
180~ yards.
S eptember 26.-This morning we selected the choicest portions of the three big-horns killed at
the camp, and stowed them away in the boat for future consumption; for the weather now had
become so cold that there was little danger of its spoiling for the present, and it was considered
decidedly preferable to bacon. The remainder we left for the wolves, who had prowled around
with great impatience for the last twenty-four hours for their share of the game.
The high and precipitous sand and sandstone banks previously noticed, continued for a few
miles farther this morning, when they became entirely changed in character, receding farther
from the river and becoming less abrupt, and covered with a little vegetation. Long narrow
bottoms skirted the river on one or both sides, sprinkled with cotton-wood and covered with grass.
About 11 o'clock we passed the mouth of Arrow river, a small stream emptying into the 1\fissouri on the south side. There is some timber here, though not much of a width of interval.
This is the point where the Fur Company established Fort Cotton after abandoning old Fort
McKey. There are scarcely any traces of the old stockade left now.
About five miles lower down the river the bluffs become very high, and receding on both sides,
but much more regular and less broken on the south than on the north side of the river. There
are some traces of vegetation on the bluffs, but no wood except a scattering growth of small
stunted pines, which confine themselves entirely to the higher portions, and looked as if they
scratched together a livelihood with a great deal of difficulty up there.
Soon after 4 o'clock we camped in a fine, broad and well-wooded bottom, between the mouths
of the Judith and Dog rivers. The Judith is a small clear stream with a rocky bottom, rising in
*A subsequent analyzation by Dr. A. A. Hayes, of Boston, of a small quantity collected, gave the following component parts :
In 100 moisture._-- ---. -- _. __ • _• _-- . --.- ••• - _• __ • __ • ___ ••• __ • ___________ • ______ •• 3.20
Sulphate of lime-------·-----··---·----····-··------·-··--·-.·-----------·-·----· 5.60
Sulphate of alumina and iron ____ ------------·------·--·-·--······---··--·----·---- 3.52
Sui ph ate of soda ___ • _... __ ••• ____ • • _.- • --.-. ____ . _•• • ___ •• _•••••••••••••• ___ •• _.. 43.40
Insoluble sand ••• • •• ••••••••. ••••••••••••••• · ·-···· - ·· · ~······~··· -·· •• ·-· ···· ·-· 44.00
99.72
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th Judith mountains, lying orne distance in a southwestern direction fi·om its mouth. The Dog
ri er,
mull r tr am, hL it mouth about a mile lower down.
Their vall y ar quite wid near the Mi ouri, and run into each other about a mile from it,
forming th most ext· nsive bottom yet passed. Last night it rained nearly all night, and in the
fore-part of it orne now fell, which, however, melted immediately. This morning it was wet,
cold, and uncomfortable, and remained so till about noon, when it stopped raining, but remained
cloudy all day.
Teal and mallard duck have been plenty to-day, and easily approached; just before goiug into
camp we killed two of the latter, which we afterwards made into a stew for supper. No one
with a good gun need want for provisions along the river, for game is swarming in its waters and
on its banks.
The only rapids to-day that deserve mention are, 1st, one known as "Pablieu's," depth of
water one foot eleven inches-channel good; 2d, one half a mile above Arrow river, depth two
feet, with several rolling boulders, weighing a ton or less, in it. These boulders get frozen to the
under surface of the ice in winter, when the water is low higher up the river, and are carried
down with it when it breaks up in the spring, and rasped off in shallow places as the ice goes
down. They are uncertain visitors, and remain but one season in a place. Distance travelled
to-day 20.3 miles.
Beptember 27.-0n leaving camp to-day we took leave for a while of many ofthe wild beauties
of nature which lay scattered along the river in an ever-varying panorama, to take a view of
the other side of the picture of nature's wild deformities-a masterpiece in its way. The
"Mauvaises Terres," or Bad Lands, which this section is very appropriately called, is character1zed by a total absence of anything which could by any possibility give pleasure to the eye, or
gratification to the mind, by any associations of utility. Not an island, nor a shrub of any
account-nothing but huge bare piles of mud, towering up as high as they can stand, and crowding each other for room. The banks, varying from 200 to 300 feet in height, were of this nature
on both sides of the river all day.
I was told that the land was of the same character for some miles back, on both sides; I was
unable to get a look at it myself. After camping I did try to climb up to the top of one of them,
but the surface was saturated with water, and when I got half or two-thirds of the way up I was
invariably treated to a slide of fifty or sixty feet down again. After several fruitless attempts I
gave it up in Jisgust. There is a curious crag of rock on the profile of the hill, about two hundred
feet above the water, on the other side of the river nearly opposite our camp, which from some
positions looks like a human head down to the shoulders. The resemblance is so striking that it
is called the "Good Child's Head," and has become a laudmark on the river.
An unusual number of rapids have been passed to-day: one about a mile below the mouth of
Little Dog river has one foot eleven inches of water on it-channel good. Another a mile below
that, two feet three inches of water in the channel, with several rolling stones on each side of it.
But the worst place, by far, yet found in the river, is what is .called "Dauphan's rapid:" the
water here was only one foot eight inches deep; rate of current, which is the greatest yet found
anywhere, was nearly five miles an hour, and in addition several rolling stones were found
lodged on the bar. All the other rapids had two feet three inches and upwards of water, and
good channels. The day has been cold, cloudy, windy, and uncomfortable, a very fair accompaniment to the scenery. Distance made to-day 19.2 miles.
September 2 .-To-day has been very agreeable, though at times a little cloudy and windy.
But the banks, as far as the " fauvaise Terre" extends, which is to within two miles of camp,
re just as a ruptly roken and hopeles ly barren as yesterday. There have been, however,
narr w trip f pa~sable bott m-land, with now and then a little wood on one or the other side.
b t · < ·l ·k 1 met fr. I r y · hunt r, in advance of his keel-boat, from whom I understu d they ere about forty days from th
ellowsto • Soon afte.r we met the boat it::>elf, which
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his party were cordelling up the river, heavily laden with Indian goods. The draughts of these
keel-boats vary from twenty-eight inches to three feet; consequently, when ascending the river
late in the season, they are at times forced to lighten them over the worst rapids.
Game in the l\'Iauvaise Terre has been corparatively very scarce; antelope and big-horn do
occasionally come down from the bluffs to drink, but they evidently don't find sufficient attractions about the locality to induce them to prolong their stay. As to us, we are perfectly willing
to leave it, and look forward to something less monotonous.
There are three bad points in the river, passed to-day: first, a shallow, about four miles below
our last camp, where the river spreads out much broader than usual; depth of water one foot
eleven inches-channel otherwise good. Second, what is called the "Three Channels:" the
water here is divided by a gravelly bar; depth two feet two inches; channel crooked. And
third, and worst, the rapid opposite "Cow island." There is but one foot nine inches of water
in the channel. The water is here divided into three parts : one a stream running round " Cow
island;" another making between "Cow island" and a sand-bar; and the other, the main one,
passing to the left of all. The width of the river at camp is 228 yards. Distance made to-day,
26.3 miles.
September 29.-We are rapidly approaching a more inhabitable country. The bluffs are less
high and more sloping, and covered with grass. The bottoms along the river increase in width
and richness of soil, and fields of rank grass alternate with thick groves of ~otton-wood, cherry,
and willow. The larger points of timber at this season of the year are overrun with bands of elk
and deer, which seek the protection of the thickets from the cold autumn storms.
The bed of the stream, which was before rocky, is now at times sandy or muddy, and supports
an occasional snag, and the water grows turbid and Missouri-like.
About half:.past 4 o'clock, when we began to think about camping, we suddenly came upon a
large band of elk, on a sandy beach in ·a sunny nook of the river, enjoying themselves, each
~ccording to his own fancy. Some were lying down ; some were practising the art of selfdefence with their horns, while others were looking on. Upon seeing us, however, they all disappeare<J into the timber, except one, the patriarch of the flock, who remained behin~ to cover
the retreat of the others, and satisfy his own native curiosity. But he lost his life by his temerity,
and we gained a skin and pair of horns-nothing more, for he was too old and rank to furnish
very delectable steaks.
Before sunset I followed a buffalo trail to the top of a high hill ·near at hand, from which I
could see the surrounding country-a woodless rolling prairie, running back in the distance as far
as the eye could extend. While standing there, looking at the several herds of buffalo grazing in
the distance, I noticed as many as twenty wolves, sneaking, with their tails between their legs,
from different quarters towards our camp. They had learnt the news of the dead elk. There
are a few sca.t tering pines on the bluffs along here; also some short, scrubby, red cedar, covered
with berries, but no other shrub.
About two miles above camp we passed a small stream, making in from the north, which my
pilot said was called "Little Rocky 1\Iountain river," and was never dry, as many of the small
streams are, late in the summer. Another small stream coming in from the south-without a
name-was passed a little below "Two Calf" island. Of the rapids, one opposite " Two Calf"
island has two feet of water, with a few large loose rocks near the channel. All the others have
upwards of two feet of water, and good channels. Distanee travelled to-day 28.2 miles.
September 30.-It was cold this morning, and frosty, and the trees glistened like crystals in the
rising sun, as we pulled up stakes and cast off into the stream. We can appreciate a bright
sunny day again, as we have not had the like for about a week. The river winds with longer
and more regular curves, leaving heavily-wooded points of timber, bounded on three sides by the
channel, alternatjng from side to side. The channel, too, is much improved ; there are no rapids
to obstruct it, and a greater depth of water. The river bed, whi<.:h was before mostly gravel, is
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now becoming mo tly clay and sand, and the few i lands passed to-day have been pointed off by
sand-bar at both en l , 1\li 0uri fashion. The bluffs are lower and more receding than yesterday, particularly on the north side.
About 2 o'clock we came unexpectedly upon a band of elk, swimming the river, and succeeded in killing a fine doe, which came very opportunely, as our supply of big-horn was entirely
exhausted. About 5 o'clock we camped on the head of a large wooded island, under the banks
of which there were a great· number of beaver lodges. About sunset two buffalo came down
from the main land and swam the river, just below camp. Intent upon getting a hump rib, I
started in pursuit, and by creeping along under cover of a deep fringe of willows, approached
within ten paces of the hindmost one, and , taking deliberate aim about two feet below the hump,
which was the only part to be seen above the willows, fired. The old bull (as it turned out to
be) elevated his short tail straight in the air, and, with one grunt, put off at full speed into the
woods ; and though I trailed him, by the blood, for more than three-quarters of a mile, I lost him
at last; probably in some thicket, where he deposited himself for the benefit of the wolves. A
sick or wounded animal stands but a little chance of recovery, for the wolves follow and harass
him till, through exhaustion, he lies down perfectly helpless, when they proceed to make a meal
of him before the life is out of his body. Distance travelled to-day, 30 miles.
.
October 1.-This morning was clear and frosty again, and every sound was echoed and reechoed with long vibrations as we floated down the stream.
The river to-day is in all respects very similar to what it was yesterday, but gradually growing a little wider. The banks on both sides are somewhat broken, and in places quite high.
The general cour?e of the river changed about 9 o'clock from nearly southeast to nearly due
south as far as the mouth of the Muscle Shell, a very considerable stream emptying in from the
south, which was passed about noon. I did not measure its width, but judged it to be considerably less than one hundred yards. It is very low now, but earlier in the season it probably throws
in a large body of water. Its bed is very similar to that of the Missouri at its junction ; and, like
it, it is skirted with low grounds well covered with cotton-wood.
A short distance above the mouth of the Muscle Shell we stopped to lunch, and afterwards
picked up several interesting specimens of fossil remains of shell-fish of different forms and sizes,
and procured others still more perfect, by breaking open loose fragments of limestone that had
fallen down from the banks.
About 2 o'clock, coming to a portion of the river comparatively straight, we saw a herd of
buffalo on the bank about two miles below, preparing to cross. They did not all descend to the
water's edge at once, but one or two pioneers and leaders of the band kept in advance, apparently
to try the bottom lest it should prove miry, and the whole herd get swamped. The bottom
proving satisfactory, the leaders plunged in, followed by the whole band, who landed safe on the
other side. One would think they found it very hard work, for in swimming they grunt so as to
be heard distinctly a mile. Below this they have learned by experience to be very cautious in
selecting a crossi11g-place, for the flats near the water's edge are sometimes nothing but quicksand, or tenacious clay, very difficult to work through. At one point, some distance below the
mouth of Milk river, I saw five wolves hopelessly mired near a dead buffalo, who had met with
the same fate. We went ashore, and found that the clay was so much dried up as to admit of our
approaching their place of incarceratiqn, when, by dint of prying with sticks and pulling at their.
tail , we succeeded in releasing them, so much exhausted as to be scarcely able to crawl. They
must have lain there a week.
ut to return to the buffalo : one of the men killed one, a fat cow, and we selected the finest
parts an w nt on our way.
amp. a ut
'clock. At about 5 p. m. one of the men, who had been out hunting, came
1 h ha
en "war party" of about sixty Blackfeet going into camp, just around the
u h n igbb rs are by no means pleasant; and not having any particular desire
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at that time to be kept up the most of the night watching our "traps" anJ talking about the" Great
F ath er at Washington," which would have been the case had we been discovered, I gave them
the shp by dropping down about two miles, and camping upon the foot of an island. Distance
travelled to-day 28.7 miles.
.
October 2.-There are very few points now in the channel where a rocky bottom is to be found.
The water is quite turbid, and snags and sawyers are of frequent occurrence. The general course
of the river after passing the mouth of the Muscle Shell about two miles, is nearly due north fi>r
about ten; so that a long tongue of land is formed by the great southern bend of the river, which
is not more than four miles wide. The banks on the south side of the river are still quite high
and much broken, and a few scrubby pines and dwarf cedars are to be seen near their tops.
Incrustations of glauber salt whiten the banks in many places; a peculiarity by no means local,
but, on the contrary, of very general occurrence all along the river. On landing at noon we
picked up some more specimens of fi)ssil shell-fish, also some conglomerated fossil marine shells,
in which the cementing substance was carbonate of lime. This fossiliferous region appears
pretty extensive. What specimens I collected I picked up accidentally, as it was not my object
to make a collection, had I had the means of carrying them. This afternoon we again entered
the Mauvaise Terre, very similar to the Bad Lands already passed, except that the bluffs do not
crowd the river so closely. Game is very abundant, especially beaver. One point was passed
to-day, where, for more than a mile, they had cut down all the available trees on the banks: the
diameter of some of those felled was at least 16 inches. Wolves and large gray ow Is are more
plenty than they have been, judging from the din they keep up all night. Distance travelled ...
to-day 29.5 miles.
October 3.-There was a slight frost last night, and this morning was bright and clear; and it
has been fair all day, but to-night it is dark and murky in the west, as if preparing for rain. The
adjacent country preserves the broken, barren character of yesterday. Fossils, similar to those
collected yesterday, were noticed to-day; also spherical nodules of argillaceous iron ore, about
as big as oranges, were found lying about on the surface in some localities. Some of these were
simply spherical, made up of concentric layers; while others consisted of a number of spheres in
combination, or of a scoriaceous mass .of imperfect S.J2heres about the size of a pea, or a little
larger.
About 3 o'clock we passed a conical-shaped mountain, about a mile and a half from the river,
which is so peculiar on account of its position and regularity of form, that it has become a landmark, and is called half-way between Fort Bento_n and the Yellowstone, though its distance is
somewhat greater from the former than from the latter place. A great number of buffalo have
been seen to-day, but no other game of any consequence. Distance travelled, 32.4 miles.
October 4.-To-day has been quite pleasant, notwithstanding the untoward appearance of last
night. The river has now become quite similar, in every respect, to the Lower Missouri. It is
nearly as wide; its bottom is sandy, and broad, shifting sand-bars render the channel about as
uncertain. The adjacent bottoms increase in width, richness of soil, and density of growth.
The bluffs on the north side have declined and receded very much, being now nothing more than
the breaking down of the high rolling prairie to the immediate valley of the river. But to the
south they are still quite high and abrupt, but have more grass on them. Several bands of elk,
and some buffalo, were seen on the banks to-day, and one fine cow was killed sopn after going
into camp. Distance made, 31.3 miles.
October 5.-Was a warm, hazy day. The regimen of the river and topographical features of
the banks remain the same as noted yesterday.
About 11 o'clock, as we turned a bend in the river, we saw a grizzly bear about a mile and a
half below us, walking leisurely towards the river, probably after a drink. He appears to have
discovered us, too, about the same time, and to have been somewhat confused in his own mind
as to what to make of us. He probably had never seen such a craft as ours before; and con-
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cludina t ] k into th matter further, he took a seat to await our approach. When nearly oppo._,it to him he ar e on hi hind l a and look d at the novelty a moment, then, with extended
arm and an open count nance, advanc d toward us tlll the water was somewhat above his
kn c , and th re await
our approach. But h had not to wait long, for two ounce-balls from
our rifles gave him a fatal wound, with which he was only able to crawl about one hundred
y<nds, to fall, for the last time, a victim of mi placed confiJence. He measured seven feet from
tip of no e to tail-not over a medium size, if it is that. Buffalo, elk, deer, antelope, ducks, and
geese, were observed in unusual numbers to-day. Camped about 4 o'clock in the Big Dry fork
of the Missouri. Distance travelled, 25.5 miles.
October 6.-Remained in camp on account of high winds. The Big Dry river, near which we
camped, is quite remarkable at this season; though its bed is four hundred and seventy-two
yards wide, (about the width of the lYiissouri at this point,) there is not a drop of water in it.
Its bed is composed of fine brown sand, like that of the Missouri, and it has a wide valley quite
well wooded, and but for want of water, would be, in every respect, as respectable a river as
the Missouri. During the early part of the season, it throws in a considerable amount of water;
and even now, is said to contain a little above its mouth, which finds its way to the Missouri by
seeping through the sands below the bottom.
October 7.-0n the morning of the 7th we left the shore, with the pleasing anticipation of soon
passing the mouth of the Milk river. The channel was found to be worse than it had been for
many days, for the water was often divided by sand-bars into many channels of nearly the same
dimensions.
About half-past 10 o'clock we passed "El Paso" Point, where the steamboat of that name
had unloaded its cargo, the outfit for the Blackfoot trading-post in the summer of 1853. This is
the highest point to which a steamboat has yet ascended the river.
About 2 p.m. we landed at the mouth of the Milk river, which, though very low, measured
120 yards in width. Its bottom is very similar to that of the Missouri at its junction; its valley
is broad and well wooded. Distance' of the mouth of the river from last camp, 21 miles.
The only objects of the survey of that portion of the Missouri to which the foregoing journal
relates, was to ascertain its geographical position and to collect facts bearing upon its navigability by steamboats. The depth of water, and other important features, as found in the latter
part of September, have already been noted; what remains now, then, to be spoken of, are the
changes to which the river is subject at different seasons of the year, together with the conclusions
to be drawn therefrom.
In this latter part, it is necessary to depend somewhat upon local information. It is, however,
very reliable, as it comes from members of the Fur Company, who have lived in the country for
years.
The fact of this part of the river lying near its sources in the Rocky mountains, would naturally lead one to suppose that the changes in its volume of water from month to month would be
nearly the same, for the same month, from year to year. This is found to be the case as winter
breaks up and warmer weather gradually comes on in the spring, the ice becomes rotten, and
the river swollen by the melting of the snow in the valley; and as early as the first of May, the
river is clear. Such is the great range of elevation, and consequently the great range of temperature, covered by this feeding reservoir of snow, that instead of melting in the short space of a
month and swelling the river to a torrent, the process of melting commences with the valleys in
early spring, and goes on gradually to higher elevations as the season advances, constantly
dimini hl.ng, of course, till August, when aU that has a sensible effect upon the river is expended,
wh n it commences falling more rapidly till the latter part of ~..;eptember. The minimum additi nal ep h of wat.er a ove that of the latter part of eptember, according to the information
ab ve rc[i rr
t , 1s as follows, viz: For the 1st of June, 3 feet; 1st of July, 22- feet; 1st of
Augu t, 2 feet; and 1st of cptember, 1 foot.
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It would then seem that, up to the 1st of August, there is water enough for navigation by boats
of three-feet draught loaded; and up to the 1st of September, for boats of two-feet draught; and
later than the 20th of September, for boats not exceeding eighteen inches in draught.
The velocity of the current upon the swiftest rapids was little less · than five miles per hour.
When the water is a little higher, however, the rapids are all lost sight of, and the current is
nearly uniform, but rapid. W:hat might be found to form a serious obstruction, as the water gets
low, are large rolling stones sometimes left on shallow places; but as they rarely, if ever, weigh
over a ton, they could easily be removed by grappling-hooks made for the purpose, with which a
boat might rapidly hitch on to them and drop down to deeper water.
The boat required for low-water navigation should combine the following important points,
viz: very light draught, and great power in comparison to it; great facility in making short turns,
and ability to stem a current exceeding five miles per· hour.
Soon after returning to Fort Benton, we visited the falls . of Missouri, which lie in nearly a
southwestern direction, about seventy-five miles by land from the fort. There are five principal
cascades. The first, about three miles below the mouth of the Sun river, falls about twenty-five
feet. The second, nearly three miles below the first, is a small crooked cascade of five feet
eleven inches pitch. Immediately below is the third. Here, between high banks, a ledge,
nearly as straight as if formed by art, rp.ns obliquely across the river, over which the waters fall
forty-two feet in OJ?.e continuous sheet of four hundred and seventy yards in width. At the foot
of this cascade, so beautiful for its length and regularity, is a small island, covered with willow,
cotton-wood, and wild cherry. Half a mile below this again is the fourth-a small irregular fall
of about twelve feet descent. There is a small knot of an island near the middle, and between
that and the right bank of the river the ledge of the fall is very crooked, and the water reaches
the basin below in two pitches. But between t~e island and the left bank, there is simply a succession of rapids ; the stream then hurries on, lashed and churned by numerous rapids, about
five miles farther, where it precipitates itself over a precipice of seventy-six feet in height. This
is the fifth and "Great Fall" of the Missouri. The banks are high . and abrupt on both sides,
and above and below, deep ravines, with .bare, steep sides, extend out into the prairie fi·om one
to two miles. But opposite the fall, on the north side, a narrow tongue of waving prairie runs
near to the river, and breaks off in terraces to a small bottom below the cascade. The lower
plain, embracing two or three acres, is a rounded point of land, which, with a rock-bound
shoulder, half encircles the basin of the cascade, and for a short distance below confines the
water-course to half its usual width. Near its head, a broken and disconnected ledge of rocks
rises some thirty feet or more above the water; but lower down there 1s some soil, and a few
scattered cotton-wood, willow, and cherry trees.
Below the falls there is a continuation of rapids, which become less and less frequent to the
mouth of the "Highwood creek." Steep banks, about two hundred feet high, crowd closely
upon the river, and on the north side are so cut up by precipitous ravines that it is almost impossible to keep near the water-course. From a few miles above "Highwood creek," however, to
Fort Benton, the river-bends are longer, and the receding bluffs often have small intervals bet ween them and the stream. These generally occur on the concave side of a bend. A quite
extensive bottom of this kind is divided by the "Highwood creek." Should it ever be found
necessary to establish a military post in this vicinity, this position would combine many advantages of location. The soil is good and grass is plentiful, both on the bottoms and on the adjacent high prairies. The banks of the creek near the river are well supplied with cotton-wood
for fuel, while several miles higher up in the Highwood mountains, pine timber, for building purposes, is of easy access, and can be floated down the stream. This is where the fur traders get
their building pine •
.Below the mouth of the Highwood there are no rapids of any consequence to Fort Benton, and
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the riv ran it banks much rcsem 1 that portion of th stream between the fort and the mouth
of the !aria .
C. GROVER,
Lieutenant United States Army.
GoYernor I. I. TEVENS.

FINAL REPORT OF LIEUTENANT C. GROVER, OF HIS EXAMINATIONS ON A TRIP FROM THE HEADWATERS OF THE MISSOURI TO THE DALLES OF THE COLUMBIA.

SIR: I have the honor to submit the following journal of my trip from the headwaters of the
Missouri to the Dalles on the Columbia, embracing observations upon the depth of snow, and the
general character of the climate during mid-winter along the route taken by the main party of the
expedition under the command of Lieutenant Donelson.
After returning from the survey of that portion of the Missouri intrusted to my charge, I
remained at Fort Benton, on the Missouri, until the second day of January, 1864. Up to this
date but very little snow had fallen in this section of the country, and what had fallen covered
the ground but a few days at a time. The weather, as a general thing, had been mild and even,
and the stock of the Fur Company, though depending solP.ly upon the range for subsistence, and
without shelter or care, were in fine condition. The Missouri had for a short time in the month
of December been closed with ice, but on New Year's was entirely open.
My instructions contemplated the use of clog-trains as transportation. On the first of January
everything was prepared, with this end in view. We had four trains; each train consisted simply of a thin ash board, about ten feet long and ten inches wide, turned up like a sled in front,
with four cr0 s-bars from front to rear, to keep it from splitting and to lash packing-straps to.
The loads were done up in long narrow sacks, to admit of being readily packed upon the trains.
They consisted of the bedding of our party-five men in all-what cool\ing utensils were indispensably neccs ary, and our provisions, viz: twenty days' rations of hard bread, flour, and
bacon, and a supply of sugar and coffee, and 166 pounds of pemican* for the dogs, which gave
them an allowance of three-quarters of a pound each per day.
The dogs, eleven in number, such as they were, had been purchased from the Fur Company
and the Indians. They were small, inferior, wolfish-looking animals, and mostly unaccustomed
to draught, but nev rtheless the best that could be had.
We had been looking impatiently for a snow-storm for some time; but as none of any consequence had fallen, on the 2d we left Fort Benton with empty trains on bare ground, with two
extra men and four pack-mules, which were to accompany us to the commencement of snow,
and camped on the Teton, eight miles from the fort.
January 3.-About three o'clock this morning the wind changed from the southwest to the
northwest, and it commenced snowing, and kept it up, off and on, all day. We therefore did
not move camp, but retired to a dense thicket, patched up a tolerable shelter, and awaited the
end of the storm. The evening was still more squally than the morning, and at sunset the thermometer stood 6° above zero-lower than I had seen it before, thjs winter.
January 4.-At sunrise this morning three inches of snow had fallen, and notwithstanding the
intensity of the cold, a slight breeze from the northwest brought occasional additions. We left
camp at half-past nine, and ha ing followed up the course of the Teton about eighteen miles,
camp d in a broad bottom sparsely covered with cotton-wood and willow. During the latter
part f th d y we had a slight breeze full in the face, and in consequence several of the party
had th ir n ~ and ars more or less frosted. At sunset the thermometer was 16° below zero,
and still falling.
•

ri d buffalo-m at pounded and packed in a sack.
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January 5.-Sleeping was out of the question the latter part of last night. Our camp was
open and unprotected, and we had no tent or other shelter from the sharp wind. The dogs, too,
felt the severity of the weather as much as anybody, and no sooner had we gone to bed than all
the spare corners of our beds were appropriated by some of them, who, from time to time, disturbed us with their noisy disputes with the outsiders upon the rights of the squatters. Unable to
stand the cold any longer, I got up at 3 o'clock and stirred up the fire. The thermometer stood
then 31° below zero.
About 4 o'clock the wind veered round to the, southwest and freshened into a stiff breeze. After
sunrise it increased rath~r than abated, and gusts of driven snow followed fast upon one another
over the high prairies. The appearance of the morning determined me to remain in camp again
to-day, for our next march will of necessity be thirty-eight miles over a high dividing prairie, in
order to reach the nearest wood on Sun river. About noon two Indians and two squaws came
into camp; the Indians were on foot, but the squaws were each mounted astride· on an Indian
pony. One of the ponies was also harnessed to a traveille-a very simple kind of vehicle much
used by the Indians. It consists of two poles, about fifteen feet long for horses, lashed together
at the small ends with leather thongs, and spread apart at the big ends in the form of a letter A.
A strong strap is attached to the two shafts near their forks, which rests across the saddle on
the horse's back,w.hile the big ends drag on the ground. A short distance behind the horse's
· heels two or more cross-pieces are bound, to which the load is lashed. This arrangement forms
the Indians' principal means of transporting their movables fi·om point to point, and is equally applicable to horses or dogs, the only difference being in size. After sunset they caught up their
horses again and left, having previously given us to understand, by signs, that they were on their
way from Fort Benton to one of its outposts on the Marias, and that they intended to travel all.
night-a method frequently adopted by small parties in travelling, to avoid their enemies. I
thought at the time that they ran as much risk of being frozen to death in the night as of being
scalped in the day, and that there was very little choice between the two.
January 6.-This morning was quite clear, and much milder than yesterday. About sunrise
we left camp, and by constant walking succeeded in reaching Sun river (38 miles) about an hour
after sunset. It was a weary march; however; the snow was dry and just deep enough to make
it slippery under foot. It concealed also beds of prickly pears, which were very thick in this
pra~ne. These annoying things have barbs on them an inch long, and so sharp and strong that
they will go through anything short of a thick boot. The men, who wore moccasins, were frequently obliged to stop and pull them out of their feet. Just before supper I threw my buckskin
tobacco-pouch down on my bed, but, come to look for it a short time after, it was nowhere to be
found. It was a great loss, for it contained my flint, steel, and pipe-my only pipe. I suspect
the pouch went the same way as a pair of moccasins I carelessly left by the fire to dry last
night-the dogs ate them. About eight o'clock the wind sprang up from the ·southeast, accompanied with a little sleet and appearances of snow.
On tbe morning of the 7th appearances were so favorable to a continuation of the snow, that I
sent back the pack-mules and extra men, and transferred our provisions, &c., to the trains. The
weight of each train was· now about 175 pounds. This is a very light load for three good dogs,
but quite heavy enough for ours., They went along, however, much better than had been expected. After travelling nine miles up Sun river, we camped early, in a point of cotton-wood,
where we were to leave its valley.
The river is frozen over only at points where its course is sluggish. In the course of the day
a number of white-tailed deer, antelope, and grouse were started up, but nothing was killed but
a grouse. I begin to see that I was too hasty in sending back my pack-mules, for a breeze has
been blowing from the southwest all day, and has taken off nearly all the snow. A southwest
_ wind in this country is sure to bring with it fair, mild weather for the season, whatever it be; and
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a thi i the mn t pr ailing wind in the winter, the fact may account, in some measure, for the
sm · ~ll am t.mt of now that fall , and it short duration.
Jamtary 8.-Trav ll d nine mile , and camped on a small creek. The ground is mostly bare,
and trav lling vPry laborious. Saw plenty of deer, but were unable to kill any; also saw a herd
of buffalo abont five miles to the south of our course. The wind continues from the southwest,
and the weather is quite warm for the season.
January 9.- The weather continues warm and the ground bare, and the men have been obliged
to cordelle on their trains all day. After making about ten miles, we camped in a small ravine a
liltle after sunset, where we were able to collect enough dry willow to make a tolerable campfire. This afternoon a hiah ridge was passed, which afforded a full view of the main chain of ·
the Rocky mountains. Their sides were white with snow, and their tops were enveloped with a
dense wreath of clouds, from which the snow was falling heavily.
A large gray wolf has been following close upon our trail all day; he probably concludes, from
our rate of travel, that we are about giving out, and wishes to be in at the death. A grizzly bear
also followed us some distance; but he finally gave up the pursuit, unwilling to trouble his head
about such small game.
·
The morning of the 1Oth was clear and cool. The clouds had risen from the lofty peaks of
the mountains, and their broad sides stood out in blue and white, as thick forests of pine alternated with barren spaces of snow.
We left camp about sunrise, and labored on, as on yesterday, as far as Dearborn river; upon
which we camped, in a narrow, sheltered bottom of cotton-wood.
This seems to be the commencement of snow in earnest; and right glad we are to find it, for
we are heartily tireu of bare-ground sleighit1g· Game is quite plenty here, but very wild. While
at breakfast this morning, several small prairie wolves came barking around our camp. There
is a marked distinction in size between this animal and the ordinary wolf of the prairie.
The "medicine" wolf, as the Indians call it, is not much larger than a large cat, and has
received the name it bears from the genera] superstition among the Indians, and indeed among
some trappers, that its presence, and particularly its barking about camp, bodes some great misfortune-the near approach of an enemy, or other dire calamity. Whether there are any such
fatal accidents in store for us remains to be seen.
This evening the wind continues fi·om the southwest, and the general appearance of the sky is
stormy.
January 11.-This morning we commenced our march early, as usual. A slight breeze was
blowing from the west, and a little snow falling; but, as we approached the mountains, the wind
increased to a gale, and the snow fell fast and cutting. It was with difficulty, at times, that we
could keep our feet, much less make any progress.
About noon we entered the defile or pass ; it is walled in on both sides by high mountains,
whose faces are more or less wooded wilh a djrninutive growth of pitch-pine. At its bottom runs
a small stream, which takes its rise immediately at the foot of the dividing ridge which separates
the headwaters of the Missouri from those of the Columbia, and flows into the Dearborn river.
It would appear that the prevailing high winds which blow through this pass are from the west;
for of the mauy thousand of dead pines that had been prostrated by them, not one djd I see that
was broken in any other direction than towards the east.
After having trave1led about fourteen miles, we camped in a sheltered thicket of pines, near the
:[1 t of the dividina ridge. We were wet and cold, for since about 9 o'clock this morning we had
een trav lling in a blin ing torm of damp snow, every flake of which imbedded itself in the
furz_ four btanket-coats, and, melting, w t us to the skin. But, in a pine growth, a few moments
uffic a "v yageur" t make a fire. Two of my men were of this class, and therefore at horne
in th w ocl .
'fhe m thud th usually ad pt i , to sha e off some of the outside bark of a green pitch-pine,
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and powder it finely in the hands. This is poured upon a chip or piece of bark, and a small
piece of spunk, lighted with flint and steel, is covered with it. From a smoke, with the aid of
a little blowing, it soon increases to a flame; and, with the addition of a few dry splinters from
some fallen tree, the foundation is laid of as roaring a fire as any shivering traveller need wish to
back up against.
A flint, steel and spunk, are always preferable to matches; the latter are too liable to injury
from the damp.
After our fire got well to going we cut down some small pines, and used some to hedge up the
wind ward side of the fire, while from the others were trimmed off enough boughs to make down
our beds on. The snow at camp is eight inches deep, and some of it appears to have been on
the ground some time.
Our friends the wolves continue to follow on our trail, and to look in upon us occasionally in
the evening, not fully satisfied that we are all right yet.
January 12 .-Last night about an inch of snow fell, but this morning was clear and very cold.
With two hours' labor we succeeded in f<)rcing our way, through an entangled thicket of young
pines, to the foot of the dividing ridge-the back-bone, as it is called, of the main chain of mountains. The ascent was steep and laborious-so much so) that the men were obliged to double
teams, and make two turns from the base to the summit. This occupied all of two hours, though
the distance was not over half a mile. I therefore gained the summit some time in advance of
the party. It was then mid-day, and the s·un, which shone brightly in a cloudless sky, was surrounded with a succession of beautiful halos. The first, brighter than a brilliant rainbow, subtended, as near as I could judge with a pocket-compass, an angle of about 45°. The second, a
very distinct one, though not so brilliant as the first, was concentric with it, and subtended an
angle of from 60° to 70°. The third, an inverted arc, of which only about 120° was visible,
was tangent to the second at its highest point, but had about the same curvature as the first.
'The air was full of minute particles of frost, so small as to be visible only by their sparkling
in the sun. The western slope of the ridge was nearly as abrupt as the eastern, and at its base
was the fountain-head of the Blackfoot fork of the Bitter Root river, whose narrow ·valley wound
its WF~Y westward till lost to view in the mass of surrounding mountains.
Here I proposed to stop a little, at the top of this connecting link of the immense mountain
chain, to take an uninterrupted view of these valleys, with their small streams, which, though
rising within gunshot of me, were tributary to two such distant and mighty rivers. But it soon
became evident that this was no place for any one to stand idle, for a temperature of 21° below
zero, assisted by a sharp west wind, drove me down the mountain side, with both ears and the
end of my nose frozen. That was a very uncomfortable place.
A little after sunset we camped-perfectly tired out, from the biggest man to the smallest dogin a bleak, dreary corner, with but few trees to break the wind. Our beds, which had been wet
the night before, were frozen, and had to be thawed before used. As to myself, I did not lie
down at all that night, but piled up a bank of snow, and scooped out a place in it for a seat, which
I lined with my bedding, and slep bolt upright.
The snow for the most of the day has been one foot in depth, and is drifted but little; therefore
it has not been found necessary as yet to wear snow-shoes.
January 13.-Travelled about six miles down the Blackfoot fork and camped. Some time
last night a driving storm arose fi·om the northeast, and has continued all day, filling the air perfectly full of flying snow. After camping, we occupied ourselves the rest of the day by building
a large bough-house around the fire and drying our bedding. One of the men had his toes frosted
to-day, and this morning two of the dogs, while being harnessed, had their feet so badly frozen that
they are very lame. They have to be watched for a while after camping some nights, otherwise
they will lame themE-:elves by lying down and gnawing out the balls of snow which get packed
and frozen between their toes in travelling.
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Ther are orne signs of beaver on this stream, but not many. There is not enough willow
and cott n-w od ab ut to plea e them.
.
Jart'ltary 14.-This morning the storm had ceased, but it remained extremely cold, and a shght
breeze was · blowin<Y from the northeast. Since yesterday morning we have used snow-shoes,
and, though the snow is not over a foot deep, find it easier travelling wjth than without them •.
The dogs, too, travel better in a snow-shoe track than in a single foot trail. Neither· game nor
any signs of game, except a few pheasants' tracks, have been seen since crossing the dividing
ridge.
At the end of about eighteen miles we camped in an old Indian lodge, constructed of poles
about four inches thick and twenty feet long, set up so as to form a conical structure. On the
outside, to the height of about five feet, it was covered with bark and thatched with pine boughs.
The fact of the top being left open, as well as of its being very strongly built, makes it probable
that it was built by some war party of Blackfeet in making or returning from a predatory excursion upon the Flatheads. This is the route often taken by them in the summer, though they
sometimes pursue a shorter and more southern one. In the winter they don't often make descents
of this kind, on account of the difficulty of taking off stolen horses, but turn their attention more
particularly to the Crow country.
The morning of the 15th was the coldest of the winter thus far. At sunrise the thermometer:
stood 38° below zero. This intensely cold weather is not very disagreeable to travel in, though
inconvenient. One must take the precaution to rub his nose and ears once in a w bile, otherwise
they get frosted without giving the least warning. Every particle, too, of moisture in the breath
collects on the beard, and encases the lower part of the face in a shell of solid ice about half an
inch thick, which it takes a long time to pick off after camping. Sometimes I had my mouth
frozen open, and sometimes shut, according to the position it happened to be kept in for half an
hour at a time. But in camp a little more temperate weather is much preferable. As it is now,
the dogs crowd around the fire with the most uncompromising pertinacity till we get to bed and
asleep, when they pile in upon us; and if one is kicked off he makes war upon some smaller
dog, who, being displaced, turns out his next inferior, and so on, keeping the camp in a continual
howl till they all get settled again. This occurs so often in the night as to be very annoying.
Soon after leaving camp, the mountain which had heretofore receded so far from the stream as
to leave a narrow interval of level bottom-land along it, closed in upon the water-course and
made it necessary for us to pick our way for the most part upon the side-hills or take to the ice.
The latter seemed preferable, but the stream was so crooked, it is doubtful if we made much
by it. The current is rapid, and there are many air-holes in the ice, about which otter-tracks
are very numerous. This animal has a peculiar method of locomotion. On the ice or hard snow
he invariably runs about ten yards, more or less, and then slides as far as his momentum will
carry him.
· After travelling about sixteen miles we camped in a point of timber in a bend of the river,
where some cotton-wood was intermixed with the pine, and here, as is generally found to be the
case wherever there is cotton-wood, were works of the beaver.
One tree they had felled was two feet in diameter at the section. About three miles from last
camp we crossed the track of a wood buffalo; his stride, when walking, was about a yard.
This animal differs from the buffalo of the plains in being much larger, wilder, and in preferring
a wooded to a prairie country. They are very scarce in this latitude, but are said to be more
pl nty farther north, in the a kachawan country. General depth of snow to,day, ten inches.
January 16.-Travelling about the same as yesterday, but the snow seems to diminish slightly
as ~?go we·t. C ntinued on the river till about 2 p.m. to-day, when we again took to the
rame, whe~e the w untain open out a little, and by that means cut off a big bend which was
about ten mile acros ·
orne grouse were seen to-day for the first time west of the divide.
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A band of wolves favored us with a serenade last night, and continued their politeness by
• e~corting us on our way to-day.
Our dogs are nearly famished-poor fellows-but we are unable to increase their allowance.
We have to hang our trains and harnesses up in trees at night, to keep them from eating off the
raw-hide straps and buckskin strings. They have already managed to steal and eat two harnesses, all except the collars. Travelled about twenty-five miles, and camped on the river.
On the 17th, travelling was very bad all day, and we made but poor progress. The banks are
often very broken and abrupt on one or both sides, and there are many rapids in the river where
the stream does not freeze at all, and these generally occur where the banks are worst. Some
places seemed impassable either by land or water. We sometimes found it necessary to pass
where the water had overflowed the ice a few inches; this would wet the bottoms of the trains,
and the moment they struck the snow again a portion of it would fi·eeze to them, and no amount
of scraping would make them run as easily as they did before.
Last night it clouded up, and has remained cloudy ever since, and a little snow has fallen from
time to time.
Saw a few ducks along the river, and now and theri the track of a marten on the banks; also
saw a black squirrel, on a pine tree, as we came into camp. This is not the first I have observed,
however.
•
January 18.-We were so fatigued by yesterday's march that we overslept ourselves entirely
last night. In fact we did not wake up till 10 o'clock in the morning: this, with a little accident
that happened, detained us till about noon.
The dogs or wolves, one or both-for they are on very good terms with each other-managed
to pull down one of our trains from the tree in which it was hanging, and ate off every particle
of its rigging, leaving us nothing but the bare boards.
The men set about repairing the mischief with all possible despatch, but at the same time
expressed themselves in no very amiable terms with regard to the perpetrators, as I judged from
the frequent use of the expression, " Sacre maudite chien," and the like. After making about six
miles over a route very similar to that of yesterday, we camped about half a mile from the
river: The weather has been clear and bright for the most of the day, but towards evening it
clouded up and a little snow is falling.
Ori the morning of the 19th we left camp about an hour before sunrise, in order to make up in
some measure for our idleness of yesterday. The river has now become quite a stream. I did
not measure its width, but estimated it to be about one hundred yards. Sometimes it rushes over
ragged rapids with great impetuosity for a distance of half a mile, enclosed on both sides between
banks composed to the water's edge of hanging crags and big loose rocks. It was often a
matter requiring some ingenuity and risk to get along at all.
There is a trail somewhere along the right bank; but as I have no guide, it is out of the
question to follow it, covered as it is with snow. At other points, generally on the concave
side of some long bend, the banks fall back in a gentle slope for a mile or so to the base of the
mountains. On some of these inclined intervals I observed a great many buffalo tracks leading
from the mountain defiles to the water. This somewhat surprised me, as I was under the
impression, from what I had learned, that no buffalo lived in these mountains.
As I was picking my way along the river towards evening, some distance in advance of my
party, an otter popped out of an air-hole near me and commenced playing about and smoothing
down his sleek ·coat on the hard snow. I had nothing but my pistol with me, having left my rifle
behind on one of the trains; but unwilling to lose my chances at him I fired, and he slid back
into the water, but soon reappeared and continued his -diversions, upon which I fired again with
no better effect. After the third shot I went off and left him to his amusements, satisfied that my
chances of killing him were not worth the powder and shot. This was the first one I had had
the opportuhity of seeing distinctly. His head was rather elongated and small in comparison to
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y whicn was long and rather disproportionately large behind. His legs were short, and
hi fi , t I r e in compnri n.
.
Ab ut un t we camp d. I had exp cted before this to have reached the mouth of the Bitter
Root river, which we are to a cend about thirty miles to get a new supply of provisions; but as
yet I am entirely uncertain how far we may be from it, which is the more unpleasant as we are
nearly out of provisions. The poor dogs ate the last of theirs last night, but·they are half-starved
and weak, and must have something; so, as a last resort, we boiled part of a raw elk-skin, so as
to give each a piece about eight inches square.
The weather, though pleasant otherwi"e, still continues from 10° to 20° below zero.
January 20.-Thi morning we found our provisions reduced down to a few pounds of flour
and a litLle coffee. We did have a small piece of bacon left last night, which one of the men
rolled up in a bag, and put under the head of his bed for safe-keeping. But it seems that one of
the dogs, by an artful manreuvre, succeeded in extracting it, and appropriated it to his own use.
How to cook our flour was now the question-a difficulty that looked big at first, but vanished at
the recollection that we had a few candles left. The flour was made into a batter with water,
and fried in the grease of the candles; and it made pretty good pancakes, too, but still might have
been improved with a little salt and saleratus.
Travelling tq-day was worse, if anything, than yesterday; and, though we kept at it most diligently all day, we probably have not made more than eighteen miles. Buffalo tracks continue
to be observed, but in less numbers than yesterday.
I have been in the habit of taking my rifle to bed with me, but last night I stood it up against a
tree near at hand; but when I looked for it this morning it had been dragged some distance in
the snow, and the cover was gone. The theft, as usual, lies between the wolves and dogs, and,
though very annoying, I can't help admiring the power of their digestive organs; for, notwithstanding the rifle-cover was made of the thickest lodge-skin, there was not a string of it to be
found anywhere.
Two of the dogs are very lame to-night from the effects of frozen feet. The snow has gradually diminished for the last few days, so that at present there is nowhere over eight inches.
January 21.-Last night soon after dark a smart breeze arose from the northeast, and it·com- .
menced snowing; and this morning about an inch had fallen. It continued also to-day till about
noon~ when the wind changed to the southwest, and brought with it fair weather. Though
detained some time in fitting up a harness to replace one eaten by the dogs, we left camp about
our usual time. About 10 o'clock, much to our s~tisfaction, we struck the junction of the Black·
foot with the He1l Gate fork of the Bitter Root river.
The latter fork comes in from a southeastern direction, and is of about the same size of the
former. This junction is what I had been anxiously looking for for several days, and we should
have struck it three days ago had my estimate of distances been correct; but we have been under
the necessity of going much out of our way at times, and, having no guide, my pocket-compass
and incomplete mnp were found to be inadequate to an accurate determination of our whereabouts. Indeed , I had begun to think that we might possibly have passed both the junction of
the two forks and the mouth of the Bitter Root river, and were following down Clark's forkno pleasant reflection, provi,joned as we were. Continuing on, we camped late in the evening
on the BiLter Root river, where for supper we gave our dogs the last morsel of raw hide and old
moccasins we had, and ate the last of the flour, with the exception of enough for breakfast.
As we debouched from the mountains into Hell Gate defile, as the valley of the Bitter
Ro t iss metirnes called, the temperature was much milder, and the snow decreased to about
icrht inches in depth. I turned round to take one last look of the cold defile we had just left.
,l uds f vapor were ri ing fr m the valley of the stream, am.l enveloped the tops of the enclosing
ou tain~; and as the rays of the setting sun played upon their changing wreaths, and fell
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warmly upon the backgrounds of pine, the prospect was much more agreeable than experience
had shown the reality to be.
January 22.-1\'lade a very early start, for we were well aware that we had a hard day's travel
of about thirty-five miles before us. Soon after leaving camp, in following up the Bitter Root,
we struck a well beaten Indian trail, and by following it we found travelling much better. Though
a bare place in the valley was found. now and then, the snow was generally about six inches deep.
Early in the afternoon we met a large party of Indians going to hunt. They were the most
intelligent-looking and mannerly Indians f had yet seen. Some of them could talk English quite
well, and even those that could not understand· a word of it had learned the expression " How
d'ye do?" which they did not fail. to repeat once or twice in passing.
Late in the day we stopped at a camp-fire by the side of the road, at which three young men
were seated. Upon seeing our pipes, they asked, by means of signs, for some tobacco. I handed
one of them quite a large piece, from which they filled their pipes, and returned the remaindersomething I never knew an Indian offer to do before.
About 4 o'clock \Ye arrived at the hospitable establishment of 1\fessrs. Owen. It was with
feelings of the greatest satisfaction that we again found ourselves under a roof; and that pleasure
was thrice enhanced by the open-hearted cordiality with which we were received.
In the valley we delayed until the 30th-one day passed at Fort Owen, the remainder at
Cantonment Stevens, where Lieutenant 1\'Iullan has established his winter quarters fourteen miles
higher up the river. Between these two points the valley was broader than below Fort Owen,
and on each side of the trail knots of cattle and horses were grazing contentedly on the wide range
The cattle, though never housed or fed, were, with few exceptions, in market order; and young
calves, which had never looked beyond their mothers for protection and ca·re, were sporting in
the sun.
Near Cantonment Stevens were several lodges of Flatheads; and, during our stay there, we
were visited by many of that tribe, who were anxious to hear the news frorn the other side of the
mountains, and to learn if the Blackfeet were still at war with their neighboring tribes. They
had so often entertained delusive hopes of peace, and so often trusted to treaties and promises
which had as often been broken at the plea:;ure of their treacherous enemy, that they had well
nigh despaired of ever living in their own country unmolested.
These poor Indians, whose boast it is that "they never shed the blood. of a white man," are,
on account of their peaceable dispositions and their wish to follow the counsels of the whites,
almost incessantly harassed hy their more powerful neighbor across the mountains. Every year
bands of their horses are run off, and more or less of their people fall victims to their lurking foe.
From information obtained here, it was found impracticable, from want of snow, to continue
further with our trains. On the 29th, therefore, two men, who had contracted to come only this
far, were sent back with .one train and four of the best dogs, and the remaining dogs were cast
adrift to return to their natural masters, the Indiaas.
I was also told by the Indians that it would be impossible to reach the Pend d'Oreille lake with
horses, on account of the deep snows near that lake and want of grass for many days; but, aware
of the magnitude which a small difficulty assumes in the eyes of an Indian, contrary to their
counsels, a sufficient number of horses and mules were received from Lieutenant 1\Iullan, and
eight bushels of oats and barley were bought for them from Mr. Owen, when, with the addition
of one man from Mr . .Mullan's party and an Indian guide, preparations were made to leave the
next day.
After this reorganization, with three men and an Indian guide I left Fort Owen on the 30th, and
recommenced my march towards the Pacific. I shall not soon forget the unostentatious hospitality
of its proprietors, nor their kindness in furnishing me with many little conveniences and comforts
for my journey, which I should otherwise have been without.
\
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After trav Hiner ab ut ten miles we camped. The weather is very moderate, and the little
snow ~till in the valley i fast eli app aring.
Th morninO' of the 31st wa quite warm and cloudy, with a breeze from the southwest. About
noon it commenced drizzling, and continued rainy for the rest of the day. Tbe snow is nearly
all gom~, and has left the ground covered in many places, especially on the side-hills, with glareice-a great inconvenience to unshod animals. In course of the day we crossed the river three
times, twice by fording and once on the ice. At our first crossing, soon after leaving camp, the
ice extended from the banks into the stream some distance on both s1des, leaving the deepest
portion ofthe channel unfrozen. The horse ofmy guide, Paul, who rode in advance, plunged in
without hesitation, and I observed that the water only came to the knees of his rider as he sat in
the saddle. Not supposing that there would be much difference in depth anywhere in the
·immediate vicinity, I allowed my pony, who was very much disinclined to trust himself to the
current, to pass too much to the right before plunging in; by which piece of indiscretion, due
partly to the horse and partly to myself, we got off soundings, and both went completely under.
The occurrence, which in itself was sufficiently disgusting, was rendered more so by seeing Paul
on the other side, with his hand over his mouth in token of amazement.
At about sunset we camped at the foot of Hell Gate, near the mouth of the Hell Gate river.
February 1.-The rain, which commenced falling yesterday, continued till about 2 o'clock this
morning, when, with a change of wind to the norlhwest, it changed to snow, and about half an
inch covered the ground this morning at daylight.
Early in the day we left the Bitter Hoot river, and passing through a narrow gorge in the
mountains, called the "Defile of Coracah," struck the river J ocko, upon which at night we
camped. In this defile there was about eight inches of snow, but none in the small prairies.
February 2d was clear and beautiful. Our way to-day has led through a succession of defiles
and small mountain-locked prairies, covered with good grass. Upon some of these, bands of
Indian horses were grazing at large. They were all well-conditioned, and many of them finelooking animals.
About noon we passed two solitary lodges of Nez Perces Indians. As the sun descended behind the hills we again camped on the Flathead river, having travelled about twenty miles.
February 3.-To-day we followed down the river till about 11 o'clock, and crossed. It was
frozen over so smoothly that it was found necessary to make a pathway for the animals, to keep
them from slippjng. This was done by strewing sand from one side to the other; it answered
the same purpose as ashes. But this was not the only detention met with here. While we were
engaged in making our path-way, one of the pack-mules stole off from the band unobserved, and
cached himself behind a knoll, in an out-of-the-way place, where it took a full hour to finu him.
Late in the evening we camped on "Camash Prairie," a high round prairie, enclosed in mountains, about eight miles from the river. To-night is stormy.
February 4.-The feed was rather short last night, and in consequence the animals strayed a
good deal. For two or three of the first nights some of the horses were hobbled, and it was
found sufficient to keep the band together and near camp. In a mixed band mules will not often
separate from the horses; but after getting completely out of their range, thf'y have been allowed
to roam at large. About noon we passed "Horse Plain," a broad interval mcluded between the.
river and the mountainous country back of it. There were upwards of forty horses grazing upon
it. These small prairies generally furnish thick nutritious grass, and afford to the Indians very
convenient natural enclosures in which to winter their horses ; for the broken cot;mtry immediately
a out them i generally almost destitute of feed, and other natural obstructions n~nder it very
difficult fir them to tray, were they inclined to do so. Though they are not looked up from the
c mn: nc ~ .nt t the end of winter, there is no danger of their being stolen, for the Indians freuentmg h1 .P rt of the c untry have very just notions of property rights.
pan leavmg " Horse Jain" the trail followed down the river for the rest of the day. At one
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point a sharp shoulder of rock abutted into the river, and the trail wound over the ridge back of
it. On the side of the ascent the sun had melted the surface of the frozen ground in course or
the day, and had made it so slippery that, all we could do, we could not contrive to get our animals up it. They would pick their way carefully about two-thirds the way up, and then slide
back to the bottom. A tier abandoning the attempt, we succeeded in getting them round the point
of rock on a narrow strip of ice.
Since last night it has been cloudy, and a little sleet has fallen from time to time. Camped
about four miles from "Horse Plain."
On the 5th, travelling was unusually bad. The trail, for the most part, threaded along the
river bank, through dense thickets of pine, and was often covered with ice, so that the packanimals were constantly slipping down, or bolting from side to side against trees, and wrenching
off their packs and spilling the contents.
About the middle of the day we came to a place called "Bad Rock," where a mountain cliff
crowds itself into the river, and the trail winds up its jagged side in a serpentine course to the
height of about five hundred feet, and down an equally precipitous face on the other -side. The
ascent is bad enough, under the most favorable circumstances; but now, ice in the path made a
portion of it impassable for animals without assistance; but ropes were made fast round their
necks, and by dint of pulling from above and whipping from below, one by one we forced them
up. All these extraordinary proceedings amused Paul very much, and .he frequently exclaimed,
"Es-em -mowela," (bad rock.) I felt strongly inclined to pitch him down the hill for hinting that
I didn't know that without being told.
After crossing a small stream called by the Indians " In-shanshe," we camped on " Thompson's Prairie." This prairie is an interval between the river and the mountainous country inland,
and has been made the depot for the horses of one or two parties which have gone west this winter, under the impression that, on account of deep snows and want of feed, it would be impossible to take them much farther.
There is some snow here, but not much. To-day has been very clear and pleasant.
February 6.-Remained in camp to give the animals a little rest and recruiting before entering
the pine desert before us. Sent Paul and one of the men across the river into a timbered bottom
to hunt deer, but they were unable to find any. The deer, what few there were, appear to have
been driven back into the mountains, for there are no fresh tracks.
February 7.-Upon leaving" Thompson's Prairie," we entered that dense pine forest which
extends without interruption to Pend cl'Oreille lake. The influence of the sun, especially in the
winter, when his rays fall more obliquely, is very imperfectly felt through the thick foliage, and
the snows from the time of their falling lie entirely undisturbed through the winter months.
From the commencement of snow, at "Thompson's Prairie," it has been gradually on the
il'lcrease during the day, and at camp to-night it is one foot deep. Had the ground been bare, it
would have been no better for our animals, for the forest, at best very meagre in undergrowth,
was overrun by a fire last fall, which swept it clean of every blade of grass and green thing.
Without feed, then, the animals were tied to keep them from returning on the trail.
Early in the afternoon we passed a small camp of five lodges of Pend d'Oreille Indians. They
were the most destitute, squalid, miserable-looking human beings I think I ever saw. Their
lodges, which were low and badly constructed, were made of poles set up in the usual form,
covered with rush matting.
Upon approaching the lodge doors, we were greeted with the usual outburst of yelping dogs,
followed by the inmates of the lodges. One-eyed and distorted old men, toothless old women,
and naked children, all besmeared with filth, crowded r~mnd to shake hands with the tyee. I
began to fear we might get short of provisions before getting through, or I should have passed
them by unnoticed; but as it was, I swallowed my disgust, and bought about twenty pounds of
~enison-all they had to spare-for which they received in return some powder and balls.
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La t nioht it rain <1 some hours, but turned off cool and windy towards morning. Camped on
" t p ri'' r."
.
February o . - This morning about two bushels of oats and barley were fed out to the ammal8,
which allowed them a 1ittle over four quarts each. Some of them•chewed off their pack-straps
with which they were tied in the night, but did not stray, as but few got loose.
.
We have passed to-day several old Indian camping places, indicated by the skeletons of the1r
lodges still standing. At one of them was a mud-built structure about six feet long and three
wide, arched over at the top like an oven, and lined inside with pine boughs. At the end was a
hole sufficiently large for a man to crawl in. It was probably the dormitory of some bachelor
Indian.
Though the great mass of the forest growth is pine, there are some hemlocl\: and fir ; and on
the banks of small streams, and near the river, a few cedars, white and yellow birch. Some of
the cedars were as large as six feet through at the butt, tall and straight-grained. The snow is
still increasing a little in depth, but does not as yet offer much of an obstruction to travelling. It
varies to-day from twelve to eighteen inches. The weather is still cloudy, and a little sleet has
been falling from time to time. Travelled to-day about 14 miles.
On the evening of the 9th, after having travelled about as far as the day before, we camped
on a small stream whose banks were fringed with hemlock and cedar. A ~ufficient quantity of
them were felled and their boughs fed to the animals. They would pick at them a little, but
more from force of habit than from any relish. They preferred hemlock to cedar.
We have given up riding altogether, for travelling is getting bad, and we wish to save the
animals as much as possible.
The snow is now from eighteen inches to two feet in depth, with a light crust over it. For
two days past I have frequently observed tracks of an animal ca]ed in this country the panther,
or tiger-cat. The tracks in the snow are about as large as a saucer, and the stride of the animal,
as he trots, is about two feet.
Last night it rained for several hours, but turned off towards morning to snow, and it was
stormy all the morning. It is still cloudy, and threatening rain to-night.
February 10.-l\1y guide, Paul, seems to be totally unacquainted with the trail, now that 1t 1s
well covered with snow. In consequence we have followed the bed of the river all day. Though
the channel is not frozen over, there is a strip generally along the edge, a few feet wide, which
answers very well to travel on, provided the animals are closely watched. Notwithstanding every
care, they will sometimes get in. Just before halting for the night we passed a camp of eleven
lodges of Pend d'Oreille Indians. The lodges were similar to those passed on the 7th, but the
inmates were a little cleaner and better clad; but they all appear to be on a short allowance of soap.
After supper they brought ome venison into camp, to "swap" for anything we might feel disposed
to give them. With some powder and balls, and a few old shirts, I purchased as much as I wished.
We found a few cotton-wood trees near our camp to-night, and felled them. The poor animals
ate the browse with great good will. Since 9 o'clock this morning it has been raining lightly,
and bids fair to continue some time.
February 11.-We continue to pick our way along the river. When a few miles from camp,
an ol<.l Indian camping-ground was pa sed, which, from appearance, had not been deserted long.
In its midst was a scaffolding, erect d by making four poles fast in the ground in an upright
po . . ition, at the corners of a rectangle, and lashing cross-poles to them about eight feet from the
ground. Th ese latter supported a platform, upon which, in a rude enclosure, was the body of a
deceased Indian.
Th re wa anoth r structure near by, built of logs, matched and jointed at the c;orners like a
bout ... v n £· t 1 ng, four feet wid , and four ±e t high, and clos ly covered
log-h u . · It
at h
lu
t k t be al o a plac
f pulture.
e d pth of now to-day was from t\vo feel to two and a haif.
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February 12.-A few miles before reaching our camp last night, the trail leaves the river and
takes a t;;hort cut to the Pend d'Oreille lake, over the Cabinet mountain; but my guide; Paul, has
entirely lost his reckoning, and rather than attempt to cross it blindly, I preferred the chances of
being able to follow the river. The way along-shore has become very difficult and hazardous of
late; the river falls more rapidly than before, and often boiling rapids and rugged shores of loose
angular rocks, with the crevices and chasms between hidden with snow, make our progress
extremely laborious and dangerous to the animals. We left camp early this morning, and felt our
way along the bank for about a mile, during which time nearly all my mules got in once or twice
apiece, and we were detained some time in pulling them out, by lariats thrown over their heads,
and in readjusting their packs.
One accident of this kind-though it came near costing me two of my be~t mules, and nearly
all our bedding and provisions-struck me as being extremely ludicrous. Two of the mules, ·
with their usual contempt of prudence, bolted out of the track on to a long point of ice formed at
the head of a sharp bend, and when near the extremity, their weight, of course, broke it uff, and
they swung out into the swift current on a raft of their own constructing. As they separated
more and more from their comrades, their long ears began to revolve about on their skulls, indicating that an idea had strucl{ them that they were getting too far from shore, when, with a
mutual look that sufficed for a parting shake of the hand, they plunged into Clark's fork of the
Columbia. The last I saw of the companions-in-arms was the tips of their tails before the last
wave closed over them. At the expiration of a few seconds two noses appeared, followed by four
ears and the packs. But they swam ashore, and allowed themselves to be pulled out just in time
to save themselves from going over a churning rapid below.
.
I thought the last demonstratiOn might wind up the subject of river travelling for tbe present,
and struck into the timber. We had now befi>re us a broad bottom, lying betwen the Cabinet
mountain and the river~ and covered so densely with pine that we had to grope our way along,
bushing out as we went, and turn from side to side to avoid fallen timber. The snow was from
two to two and a half feet deep, with a crust on the top hard enough to nearly bear, but not quite.
As our snow-shoes had long since been broken to pieces on the pack-animals, we went on, putting
one leg in and pulling the other out, till nearly sunset, when we ascended the mountain-side a
little, and camped in a small opening.
This has been the most laborious day since leaving the Bitter Root valley, and yet we have
not made over six miles.
To-night our animals are a sorry-looking set. There is not a particle of anything for them
to eat at camp, and they ate the last bite of grain yesterday morning. Their bellies are so drawn
up, that with the greatest care a pack-saddle cannot be made to stay on more than two hours at
a time. They have endured almost an incredible amount of hardships. Though jaded to commence with, they have been knocked about from day-dawn till dark over rocks and ice; and
through a pathless pine forest, with almost nothing to eat for the last six days. Their legs, cut
by the snow crust, are raw and bleeding from fetlocks to knees. This is the state of preparation for a hard jaunt to-morrow, which, if we are fortunate, will bring us to grass. Our beds
are thoroughly saturated with water; but, exposed as we are to every storm, we have long since
ceased to think of dry beds or clothes.
While ascending the mountain-side, I shot a wood or yellow-breasted marten, as he sat upon
a pine limb about forty feet from the ground. It has been snowing nearly all day, and to-night
is dark and stormy.
During the night about two inches of snow fell, and on the morning of the 13th we continued
on over a country the very pattern of that traversed yesterday, ex~ept that now and then a small
mountain-stream was crossed, upon whose banks were many huge cedars. I noticed some that
'v r ight feet in diameter six feet from the ground. They were also straight-grained, and had
scarcely a limb to their top-s.
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ar evcniniY we struck a beaten snow-shoe track, sufficiently hard to bear the animals; and,
after f( 11 ;:t,ring it about two mil s, we entered a small opening near the lCJke and camped. Here
w have th sati faction of turning our emaciated animals into grass. It is poor ye:, but the animal~ ha vc c ased to be over-nice in what they eat.
On the 14th remained in camp to recruit our exhausted animals a little. The day broke clear
and beautiful. Nature threw off the dark, gloomy aspect that had hung upon us for the last eight
days, and shone forth with additional brilliancy. Early in the day an Indian dropped in upon
us accidentally. He intimated that his band (Pend d'Oreilles) were camped about four miles
from us.
After exchanging a few gutturals with the guide, he left, but returned again about 10 o'clock
with six more, who sat around the camp-fire, smoked, and made themselves at home till about
noon, when they all left except one forsaken-looking old vagabond, who laid about in the ashes
all day.
I could not help noticing this aboriginal particularly. He was the rarest specimen of multiform
and complicated filth I ever saw, and looked as if he ha<l been dead for the last two years, and
had left his grave for a morning walk without stopping to wash himself or change his clothes. He
remained back to beg and smoke; but as I didn't feel disposed to see the stem of my pipe sticking in such a face as his, he was left unnoticed. After half an hour lost in silent expectation,
with a combination of gutturals and gesticulations from his seat in the ashes, he commenced a
·
long harangue, which, from his pantomime, I interpreted as follows:
''He was the frienJ of the white man; in fact, he loved the white man. And when the white
man passed to and fro he always went to his camp, and smoked the white man's pipe, and ate
some; in fact, he sometimes ate a great deal. And before he left the w' _:te man's camp the
white man always gave him some tobacco and old clothes, and sometimes a blanket or two, or
a buffalo-robe. If it was only a good blanket, he didn't care if it was not new, or what color it
was. He was very glad to see me at this time, to-day, and was considerably hungry."
By this time I had finished skinning a marten that I had been engaged on all the morning, and
was about to throw away the carcass, when he begged it, stuck it on a stick whole, and roasted
and ate it. After this savory meal, he spit upon his hands and rubbed them over his face, and
wiped his hands and face on almost his only garment-a tattered buffalo-robe. I was unable to
perceive whether his face or the buffalo-robe gained the more dirt by the operation, but it had the
effect to polish off the outside stratum on both.
At supper, it may be anticipated, he was not an invited guest; upon which he arose, and
stalked off with great show of offended dignity.
This afternoon it became cloudy, and is snowing a little this evening.
Pebruary 15.-Early this morning we again resumed our journey. For the first few hours our
way led through a defile between the main body of mountains on our right, and one which projected into the lake, forming a promontory on our left. Upon leaving this defile we came in full
view of the lake, perfectly becalmed in its mountain-bed. Its form was irregular; sometimes it
stretched out long arms into the blue distance, while at others bluff promontories, with their
hard outlines, extended far into the heart of its waters.
We now followed the lake shore, and, after passing several small openings with fine grass, we
camped at ni.aht in excellent feed at the mouth of Pack 'river. This is a small stream, emptying
into the lake from the north through a flat open interval.
The snow, which was fifteen inches Jeep at our last camp, has rapidly decreased to the depth
f four inch . to-night. Last night one inch and a half more fc 11.
On th 1 th w tra Ued about fifi en mile"', and camped in a sandy point at tne foot of the
lak .
th · 1att r p rt f the day the trail led round an arm of the lake, which was frozen over,
a '"
about five mile by eros ing on the ice. It was a out ight inches thick, and peructly afe xcept here the rise and fall of the water had rived long seams in it. In crossing
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one of these, the mules suddenly rushed into one mass, and four of them went through; qut
they were released without loss or damage, excepting the thorough saturation of our beds, provisions, &c.
Ducks, geese, and otter are very numerous along the lake shore. I shot one of the latter, but
he sank and I saw no more of him. The animals are very tired to-night, and some of them are
evidently about giving out. l\'Iy horse in particular was so much exhausted that he did not reach
camp till half an hour after the others. The grass is thin_and poor.
F ebruary 17.--JHy horse was unable to go o_n this morning, and one of the mules gave out before proceeding far. Their saddles and equipments were packed upon another animal, and they
left to shift for themselves. Travelling was tolerably good, and notwithstanding the weakened
state of the animals, before night we placed sixteen miles between us and the lake.
Near camp to-night, which is under a hill nearly destitute of grass, are two Indian graves.
One is enclosed in a rough pen of smaH sticks of timber, while round the other there is a circular
stockade about ten feet high.
There has been a slight increase of snow since leaving the lake; its depth varies now from
eight to fifteen inches.
February 18.-After following along the river bank about three miles farther, we reached the
crossing. The river here is deep and wide, and its current scarcely perceptible. A Mackinac boat was lying on the other side, and while constructing a raft to avail ourselves of it,
the mules were unburdened and allowed to pick up what little they could by cropping the few
heads of grass which here and there struggled through the snow.
A few minutes sufficed to put us in the possession of the desired conveyance; and after transporting our " traps" to the other side, two of the strongest animals were taken in tow, and the
rest, once driven in, followed in our wake without accident to the other side. This is a deceitful
crossing-place; owing to the width of the river and its lazy current, many animals have been lost
this year in swimming it.
Here again we camped, poor as was the feed. I preferred remaining to going farther, and perhaps faring worse.
February 19.-The trail from the crossing of Clark's fork of the Columbia to the Spokane
prairie leads through a depression of the range of mountains skirting along the left bank of the
river. This valley is thickly though not heayily timbered with pine, and its northern and southern slopes are threaded by two small streams, which, in their winding courses to tbe Columbia
and Spokane rivers, from time to time spread out into small lagoons.
By the summer trail, it is but two short days' travel through this forest; and with the comfortable contemplation of soon leaving this uncomfortable region, we followed up one of these streams
to Lake Debosey, where, trusting ourselves to the guidance of Paul, we branched off into the
timber. From this time till we reached the Spokane prairie, four weary, irritating days, we wandered blindly about over fall en timber, and through almost impenetrable thickets. The guide,
deprived of any indication of a trail by the snow, was perfectly ignorant of its whereabouts.
The snow, as we penetrated farther, gradually increased to the depth of two and a half feet, and
its surface was covered with a crust which cut the legs of the animals so severely that I soon
found it necessary to stop and tear up our extra bags for leggins. These I managed to wrap
round their legs, and secure by tying under the fetlocks and just above the knee-joint. Still every
step iR the hard snow was marked by their blood, and they were so weak and spiritless that
without a beaten path they would not move an inch. Two nights out of the three, we camped
under some partially bare side-hills, where a little grass might be picked up, but the third was
perfectly destitute of any. I was surprised at the endurance of the animals, which, I think, was
tested to its foundation; for when we reached the prairie I don't believe there was one in the
eleven that could have continued a fair day's march farther.
On the evening of the 22d, then, we emerged from this secon<.l and last snowy desert, and had
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the ati f; cti n f urpri ing our ha owy ea t by introducincr them to as good a field of gras3
as their m ~t xtra agant imagination~ caul wi h. In fact, the moment we debouch d from the
timber, w eem d to h v tran p rte our 1v s by a ingle stride from the depth of winter to
the refi·c hincr commenc ment f umm r. There w r but ft w traces of snow left on the Spokaue prairie, and already the lim spear of gr en grass were shooting up plentifully.
February 23.-We crawled along ten miles farther, and camped near the lodges of Antoine
Plant, an old mountaineer, and an Indian herdsman, who lead pastoral lives, herding numerous
cattle and horses on the adjacent plains. In course of the evening I succeeded in hiring ten
fresh horses from Antoine, and in engaging his personal services as guide to W allah- W allah, vice
Paul, cashiered.
~Iy own animals were left in charge of the Indian till called for.
The sun had passed the meridian on the 24th, before we left Antoine's " ranche." The morning was passed in replenishing our larder with beef, from one of Mr. Owen's fat heifers. When
we left 1he Bitter Root valley we had provisions enough, on ordinary allowance, to last to W allahWallah; but notwithstanding many pounds of venison has been bought, we are entirely out. Our
appetites have been in proportion to our exposure, and at times prodigious.
By 1 o'clock we were again on the road, and two hours' ride on our vigorous animals brought
us to the right bank of the Spokane, a distance of fifteen miles, when we camped.
Tn passing, I took occasion to notice particularly the stock running at large. · It was in about
the same condition as that in the Bitter Root valley, fat and sleek.
To-day has been the first entirely clear day since leaving Fort Owen.
February 25.-The appearance of the Spokane river was not pleasant this morning. It is rapid
at all times, but now, swollen by recent rains, it rushed by with a defiant whirl. In we went,
however, and, thanks to strong ponies, by fording and swimming we landed all right on the other
side. Our packs readjusted and squeezed free of surplus water, we gave rein to the horses, and
were off at a sharp trot. The trail threaded an undulating, gravelly country, occasionally broken
with ragged outcrops of trap, and half clad with stunted pines, which yearly dispute their claim
to the soil with the autumnal prairie fires. Five miles on our way we passed the "falls," but at
too great a distance for a satisfactory view. The river banks both above and below were high,
and the right bank stretched off many miles to the north in a gently undulating plain, upon which,
at a distance of five miles, could be seen the Spokane camp, surrounded with its thousand horses.
Just below the falls, where a bar divided the channel, the Indians had constructed wing-walls
of loose rocks across one arm, leaving a race between their extremities, in which, by means of
nets, they caught salmon in passing. A long trestle-work was also built on the bank, upon which
their captives were laid to dry.
At noon the heavy leaden clouds which haU. overhung the earth from sunrise commenced to
repay us for yesterday's fair weather, with most plentiful drenchings of snow and rain-a course
treatment kept up for the rest of the day.
At the end of thirty miles we camped, and made ourselves passably comfortable by spreading
our saddle-blankets on a frame of poles on the stormy side.
February 26.-Last night the beasts took it into their heads to see more of the surrounding
country than was consistent with an early start; but we made up for lost time when once on
their backs, and camped early, after a forty miles' ride. J;he first quarter of our day's journey
present d the same characteristics as that of yesterday, but in a more decided form. T~e outcrops of trap were more numerous, and often vertical walls of columnar-basalt supported the
ere f a more elevat d terrace, or bounded the sides of a detached knob. The soil is mostly
mp
of the detritus f trap, and has much oxide of iron in its composition. In a teep,
y- id
a in we pas~ed as all salt lagoon-the only one, my guide said, in this section of
untry.
re~ tly the country opened out into a broad and swelling prairie, and the last vestige and
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remnant of pines were left behind. On a small creek called the "Gate.s ," near the_edge of pjnes,
were camped a few lodges of Spokane Indians. This nation is scattered about in small detachments over its country at present, to avoid the smallpox, which is said to be raging at a fearful
extent in some camps .
.Ft:bruary 27.-This morning we awoke well steeped in snow and rain, for the elements had
pelted us most pertinaciously with sleet all night. Everything was cold and shivering. Nevertheless, while at breal~fast, two robins managed to poise themselves on the icy limb of a cottonwood, and sang with as much equanimity as if they had passed a fine night of it. Riding was
cold, and the way monotonous, ahd we were ·heartily glad to reach camp again.
The only wood of any kind to be found on this prairie are a few cotton-woods, willow, and
moose-wood, which fringe the "Gates," (the stream on which we camped last night and to-night,)
and a ·few other .small streams. The "Gates," though nearly dry in the summer, is quite prolific
in fish and clams. Near our camp there is · a quantity of shells on the bank, where the Indians
have had a clam-bake.
February 28.-An hour's ride brought us to the junction of the "Gates" creek with the Pieuse
river, a petulant little stream, that was now in one of its froward spells. This was the crossingplace of the trail to Snake river; but there were no .means at hand for constructing a raft, and
rather than try the temperature of such a perverse torrent, we ,concluded to follow it on the same
side to its junction with the Snake river. About five miles its course was nearly due west; it
then made an abrupt turn to the south, and .continued in the same general direction to its mouth·
At the angle the stream fell in an unbroken sheet over an abrupt straight ledge into a deep basin
about twenty feet below, from which, after recovering its shock, it pursued its course to the left
with a more gentle flow. The .fall bears a striking resemblance, except in size, to the "Great
Fall" of the Missouri. The stream now elbowed its way between high, bold banks of trap formation. Sometimes a stone might be dropped from the top of the bank into the water a hundred
and. fifty or two hundred feet below, and again the banks fell back in serrated steps to the prairielevel. The whole appearance of the canon looked as if it had been stamped with a big die,
rather than worn by the water.
At the crossing of the Snake river, a band of twenty or thirty lodges of Pieuse Indians was
camped. They lived· in comfortable looking mat lodges, were rich in horses, and raised corn,
wheat, and potatoes. They had a burying-ground fenced off near the river, in which were
several graves. At the head of two of them were rude crosses, poles about ten feet long stuck
in the ground, with cross-pieces near the top.
The Snake river is here about 250 yards wide, and very swift. The animals were relieved
of their saddles and driven across, while we availed ourselves of three of the largest canoes
brought us by the Indians, and crossed our equipments. The terms of ferriage with these Indians
is e:mything one has a mind to give them, and with a few pounds of beef and a little tobacco they
went off perfectly satisfied.
March 1.-The morning was cool and windy, and riding uncomfortable. After thirty-eight
miles of rapid travelling, we camped on the Wallah-Wallah river. This stream, at camp, is narrow, deep, and rapid, and its banks are skirted with a narrow growth of cotton-wood, alder, and
willow. The prairie between Snake river and the W allah-W allah is high-rolling, and sometimes
hilly, without a tree, shrub, or rivulet. . Its soil, however, is good, and supports very fair grass.
· March 2.-We reached W allah-W allah early on the 2d, and partook of the hospitality of 1\'Ir.
Pambrun, its governor, for the night.
· The next morning, having procured a relay of fresh animals, we continued on down the left
bank of the Columbia, and camped ten miles from the fort.
March 4.-For twenty miles below W allah-W allah the trail ;vinds along under beetling banks,
from whose inaccessible cliffs the bald eagle watches his prey below. The bluffs then fall back
in a slope to the high inland prairie. The soil is sandy and barren, and almost the only vegeta65/

614

FROM HEADW TERS OF THE MISSOURI TO DALLES OF THE COLUMBIA.

don that covers the surface, except in a few more favored spots, is scrubby wormwood. The
river i wide, and well stocked with ducks and geese, which congregate in great numbers on its
sandy points and bars.
At the end of about thirty-five miles we camped on the best point for grass that could be found,
but it was still poor. Soon after, a canoe which was dropping leisurely down the river, with a
load of whooping and singing Indians, approached the shore, and its variegated crew favored us
with a visit. Being on their way to tbe Dalles, they were all dressed in their Sunday's bestin old clothes, cast off probably by emigrants, which were so patched with different colors that
it was difficult to see of what color the original garment had been. One of them, proud of his
exterior, and wishing to show that in addition to his fine appearance he was a man of "means,''
pulled out a small piece of buckskin, carefully unrolled it, and produced two cents, which, after
shaking with great complacency, he as carefully rolled up again and put back. Another small
party from a camp near by looked in upon us about sunset. One of this band brought a pack of
cards rolled up in a greasy rag, and was very solicitous to get up a game.
Last night it rained till nearly morning, when it turned into sleet, and at sunrise discontinued
altogether, though it remained damp and heavy this forenoon.
On the 6th we travelled about 30 miles. The country was more broken and rocky than yesterday, near the river, but the soil was about the same. On a shingle beach which we passed
soon after noon, I picked up a few small pieces of agate, obsidian, onyx, and petrified wood.
March 6.-Camped on the "Des Chutes" river. The banks have been high and rugged on
both sides, but the soil on the flats has been much better. On some of them, grass of this year's
growth is several inches high and quite thick.
The "Des Chutes" river is about 12 miles from the Dalles, and after fording it on the morning
of the 7th, it may be imagined that no time was lost till we jumped off our horses for the last
time, and our feet again touched civilized soil.
Temperature)

~c.

Temperature.
Date.

Remarks.
At 12m.

At sunset.

....... ·----·
+20

·-----+12"·----·

+55
+6

4. ---· ···-

-12

-10

-16

5 .••••••..
6. -- •••••.

10 .••.••••.

-11
+20
+30
+36
+39
+16

0
+17
+33
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+44
+36

+1
+20
+32
+46
+38
+28

11.- ••.•••.
12 .•• -- .•.•

+32
-16

+32
*-21

+32
-18

13 . .... ---14. ·-·· ....

-24
-25
-34
- 38
- 8
-1 3
-16
- 23

At sunrise.
1854.
Jan. 2. --·- --··

3 ••••• ·--·

0

7- ••••••••

8 .••••.••.
9 •••••••••

15 . .•••••• 16 .•..•.•..
17 • •.••••..
1
19 . ....•••.
2 - ---- ....
21. - -.- •...
22 ..•.• ·--30. --·- ... .
31- ---- •••.

1

1

...

.. . . .. .-.. --.
if

-]9
-15
-1
-1
+ 8
............

·----·

-- 2

7
7
42
f>2

0

-23
-16
-18
-21
-1
-6
-14
- 6
9

1·-·· -- ~r

High SW. winds, and thick, heavy clouds.
Wind a few points east of north; morning, overcast; at sunset,
snowing.
Morning, wind NNW., and snowing; at noon, breaking away; at
sunset, clear ; wind west; slight breeze.
Sunrise, wind SSW. strong; at noon, same; sunset, S.
At sunrise and noon, wind SW.
Wind SW. all day.
Wind SW. all day; nearly clear in morning, but overcast at night.
At sunrise and noon, wind S W.
Sunrise, clear; at noon and sunset, a slight breeze from SW.; at
sunset, sky overcast.
Wind from W. all day; at noon and sunset, stormy.
*The noon observation was taken on dividing ridge at 12m.; and
aL sunset, wind NE.
Stormy all day, and wind NE.
Light winds from NE. all day; morning cloudy; afternoon clear.
Clear, and without wind.
Do.
do.
Cloudy all day; at noon, wind NE., and snowing; at sunset, clear.

-·

F air ; no wind.
At noon, wind SW.; snowing a. little; at sunset, clear.
unrise, wind NE.; snowing; noon, wind SW.; at sunset, clear.
Sunri e, cloudy .
Snnri e, wind SW. ; noon, rainy ; sunset, wind SW. ; rainy.
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Temperature, &c.-Continued.
Temperature.
Remarka.

Date.
At sunrise.

At 12m.

At sunset.
'

1854.
Feb. 1 .••••••••
2 .•.•••.••
3 .••••••••
4 .••••••••
5 .•.••••••
6 .••••••••
7 .••••••••
8 .••.•••••
9 .••••••••
10 .••••••••
11 .•••.•••.
12 .• - ••• - ••
13 .•••••••.
14 .•••• -- ••
15 .••••••••
16 .••••••••
17 ..•••••..
18 .•••• ·-·.
19 .•••••••.
20 .••••••••
21 .••••••••
22 .•••• -·-·
23 .•••••• -.
24 .••••••••
25 ..••••••.
26. ·-·· ••••
27 .••••••••
28 .••••••..
Mar. 1 .••••••••
2 .•••• ··-.
3 .••••••••
4 .••••.•••
5 .••••••••
6 .••••••••

To Gov.

0

0

28
13
13
36
15
26
33
33
34
30
33
23
28
15
22
+23
+25
+26
+15
+26
+29
+24
+33
+25
+33
+32
+35
+31
+41
+33

·-·· +34
.. ·-·--·

I. I.

+35
+37

-

25
34
39
42
42
34
41
45
42
39
35
35
36
28
26
+37
+33
+39
+42
+37
+41
+42
+38
+51
+40
+42
+47
+46
+45
+45
+43
+46
+49
+54

0

25
26
39
39
30
35
36
37
37
35
30
30
30
26
25
+28
+30
+32
+28
+34
+34

+38

+34
+33
+35
+35

+41

+45
+42

+41
+40
+46
+45

Wind W., and cloudy all day.
Mostly clear.
Sunset, cloudy, with strong SW. wind. ·
Cloudy, and snowing a little till sunset.
Very few clouds.
.
At sunrise, wind SW., and overcast all day.
Cloudy all day.
Overcast all day; at noon, wind SW.; 11.t sunset, NW.
Overcast all day.
Latter part of the day rainy.
Cloudy, and snowing a little all day.
Noon overcast, and snowing a little for the rest of the day,
Overcast, and breeze from the west all day.
Wind NW. most of the day; cloudy all day.
Morning cloudy, with NW. wind.
Morning cloudy and snowy; rest of the day fine ,
Morning overcast; evening cloudy.
Snowed till 3 o'clock; evening cloudy.
Cloudy all day.
Cloudy all day; at 3 o'clock NE. wind sprang up.
Morning, snow falling ; afternoon, fair.
Clear and bright.
Morning cloudy; 12m. wind SW. and !!leeting; sun111et same.
Wind SW. all day; a few clouds.
Wind SW. all day; morning overcast; all day cloudy.
Morning cloudy; rest of th.e day fair.
Wind SW. all day.
Cloudy, with showers all day.
Cloudy and heavy in the morning, but fair the rest of the da.y.
Morning cloudy; evening fair, with SE. breeze.
Fair, with breeze from W.

C. GROVER,
Lieutenant U.S. Army.

STEVENS.

LETTER OF GOVERNOR I. I. STEVENS TO THE

SECRETARY OF W ·A R, TRANSMITTING REPORTS

OF LIEUTENANT JOHN MULLAN, U.S. A.
OLYMPIA, WASHINGTON TERRITORY,

January 3, 1865.
SIR: I have the honor herewith to transmit the reports of Lieutenant John. Mullan, giving the
results of his explorations in the Rocky mountains, in pursuance of my instFuctions posting him in
October, 1863, in the St. Mary's valley, made since his examination of the Little Blackfoot
passes, in March, 1864, which was at the time made the subject of a report and included in the
various reports submitted with my general railroad report of the 30th of June, 1864.
The reports are as follows:
1. Report dated Cantonment Stevens, Bitter Root Valley, May 8, 1864, of his examination of
the country from the Bitter Root valley to the Flathead lake and the Kootenaie river.
2. Report of his subsequent operations, including his examination of a pass over the Creur
d'Alene mountains, which will furnish an excellent wagon road, and probably a practicable railroad
line.
3. A ieneral meteorological report.
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I 1 include with these reports two map of the country explored.
_
These re 1 ort · I ubm,t with gr at sati faction, as they contribute materia11y to our k~ow]edge
oft 1e country, and pre~ent Lieutenant :Mullan as an officer of judgment and ~nterpnse. In_a
special report of this date, I have urged that Lieutenant ~Iullan should be contmued on duty m
exploring the country, with which he is now so familiar.
I am, sir, very respectfully, your most obedient servant,
ISAAC I. STEVENS,
Governor of Washington Territory.
Hon. JEFFERSON DAvis,

Secretary of JiVar, Washington, D. C.

REPORT OF LIEUTENANT JOHN MULLAN, U. S.
THE

A.,

OF HIS EXAMINATION OF THE COUNTRY FROM

BITTER ROOT VALLEY TO THE FLATHEAD LAKE -AND KOOTENAY RIVER.

.

CANTONMENT STEVENs, BITTER RooT VALLEY,"

Washington Territory, May 8, 1854.
Agreeably to your letter of instructions to continue the exploration of the country between
the Rocky and Bitter Root ranges of mountains, extending as far north as t~e Flathead lake,
and even the upper waters of Clark's fork of the Columbia, I have th'e honor to report that I
started from the Bitter Root valley on the 14th of April, to make the said exploration, my
worl\:ing party consisting of ~1r. Adams, assistant; Gabriel, my interpreter; two of my men, ·
Gates and Sobon, and an Indian boy.
As it was impossible to secure a guide from among the Flathead Indians who knew anything .
of the country to the north, it became necessary to visit. the Pend d'Oreilles' camp, in order to
secure a man who could give me some information as to the character of that section. I intended;
after making an examination of the Flathead lake, the character of the Clark's fork . at the inlet
and outlet, and its general character north of the lake; to cross the ridge of mountains to the
west of Clark's fork, striking the Kootenay river, and examine the section of country watered
· by that stream and its tributaries which .flow from the east and south.
My only knowledge of that region was based upon Mr. Tinkham's reconnaissance along the
Flathead lake to the so-called Marias Pass ; and this gave me but very little informatjon, as I
had merely a sketch of the Clark's .fork and the lake, and n<? description whatever as to the
character of the broad area from whence flow the many streams to each of these two_large tri~
utaries of the Columbia.
It is true, I had for reference a tracing compiled from information, and a map of our western
territories as compiled by the Topographical Bureau in 1850, but I found these so essentially
wrong in detail that I did much better without than with them. I anticipated much trouble from
the high waters of the many streams I should be obliged to cross, but resolved to make the
exploration at this time, or I might be compelled to defer it until late in the summer; and, as the
latter part of this report will show you, we came near paying for it with our lives, for my whole
party was near being drowned while rafting the Hell Gate river.
On account ofthe high water iu the Bitter Root river, which was swimming deep, I followed
down its right bank until reaching the Hell Gate river, on the right bank of which we camped
the second night from Cantonment Stevens. We found the stream much swollen by the melting
of the snow in the mountains, though we crossed it when going towards the north without much
difficulty. :Niy first camp was with Mr. Irwin and some Pend d'Oreilles, who being on their
route to the emigrant road at Fort Hall, lost fifty head of horses, stolen on the 12th of April by
the lackfeet.
eing thus ro bed of everything, they were compelled to remain in camp until
h y CO ' ld be befrien e 1.
SIR:
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These Blackfeet had been in the mountains apparently several weeks, had built themselves a
fort, and had killed two cows from the valley, the meat of which they had dried. They left in
the fort seven pairs of snow-shoes and many trinkets.
Seventeen Flatheads and Pend d'Oreilles pursued acros-s the mountains, through deep snow
and timber, but succeeded not in overtaking them; and thus these hell-hounds made off with a
large and valuable band of fat horses.
Hearing this, I sent an Indian back to my camp with instructions to have our animals guarded
during the day and corralled at night, thus using ev_ery precaution in securing a large and valuable
band of government animals, which are by no means safe from these well known and noted
horse-thieves of the Rocky mountains.
We resumed our march on the morning of the 16th, in a heavy rain-storm; our trail for seven
miles being over a rolling prairie, when we entered Conacan's defile. This is a defile in the
mountains separating the J ocko river from the Hell Gate : it is so named from the fact that three
Kanakas, bearing this name, were killed here some years ago by the Blackfeet, We found the
road very rough and rocky, with much fallen timber along the trail. On the summit of this
divide is a small prairie called the "Camash Prairie." It is here where the Pend d'Oreilles, at
times, dig the camash root.
Gaining the base of the divide on the north, we struck the "Cqurse des Femmes," a small
stream that empties into the J ocko. It is so named from the fact that here formerly the Indian
women ran races. It flows through a level and beautiful prairie, where we found the grass very
rich and green. The camash grows here quite abundantly.
Tra veiling a few miles farther in this prairie we struck the J ocko, which we had to our right.
This we found quite a large stream, being now swollen by the melting of the snow in the mountains. We crossed it five times during the day, it being fordable at each crossing. At a distance
of thirty-six miles from the Hell Gate we struck the Clark's fork of the Columbia, encamping
on its left bank a short distance above the mouth ofthe Jocko.
This stream we found very much swollen; we tried the ford during the evening, but found the
water very deep, and, as it was necessary to go as far as Horse Plain before seeing an Indian
who could guide us in a northern direction, we were compelled to build rafts to cross the river.
So, setting the party at work after arriving in camp, we had at the river's edge by sunset timber
sufficient for two rafts, so that early on the morning of the 17th we made our rafts and ·crossed
everything in safety.to the opposite bank. The river at this point is two hundred and fifty yards
wide, and in the channel we could not find bottom, having tried it with poles fifteen feet long.
Thence resuming our march down the r!ght bank of the Clark's fork, we found the trail leading
over a somewhat rough and difficult road. It lay principally along the side-hill, where had
broken off numberless rocks and fragments of rock, affording us a very difficult road; a much
better road we found on the opposite bank of the river, as there is a low level beach extending to
the point of the river where it enters a steep mountain canon. Where the trail leaves the river
it is fordable in low water, and during high water it could be rafted. The trail on the right bank
bends to the northwest, and does not strike the river again till it reaches Horse Plain. Travelling
a distance of twenty miles, we passed in the Camash prairie Michelle Ogden, the gentleman
in charge of Fort Canna, on the Flathead river, when we enqamped for the night. Finding here
some Indians, I secured one who could guide me to the forks of Clark's tork. As I was informed
here that it was impossible to reach the Kootenay river at this season on account of the great
depth of the :mow in the mountains, I concluded to go as far as the forks of the river, and then
strike to the west and reach Camash prairie by a different route, unless I could find a guide
at the Pend d'Oreille camp who would guaranty to guide me through to the Kootenay river.
The Camash prairie referred to is nearly a circular prairie in the mountains, and perfectly
level. The grass this season growing in it is exceedingly green and abundant. It is sheltered
on every side by high hills and mountains, the soil is very fertile, and there is no better .spot in
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the mountains either for agricultural or grazing purposes than tbis beautiful valley. It is true
that duri'lg orne seasons the snow is found to be very deep, but it is not of long duration; during
the spring and summer seasons it is a great resort for the Pend d'Oreilles, for here they find
camash and bitter root in abundance, their principal roots for food.
Finding excellent grass, we remained in camp on the 18th. We were visited by several showers
of rain during the day. Whilst here I was compelled to remark the generosity and kindness of
the Indians and half-breeds among whom we had pitched our camp. Having here a number of
cows, they brought to us milk in such abundance that our lodge might have been taken for a dairy,
more than the shelter of a small party of mountain travellers. Their presents of excellent salt
and fresh buffalo-tongues, the epicurean dish of the plains or mountains, were also duly appreciated.
On arriving at their camp the evening before, the women of the camp turned out "en masse,"
pitched our lodge, packed our wood, built our fire, and would probably have extended the limit of
their kindness much farther had we not requested them to desist.
April 19.-I intended this morning to visit the camp of the Pend d'Oreilles, who were then
on the Clark's fork of the Columbia. At the distance of five miles in an easterly direction we
gained the summit of a low ridge of hills, or mountains, from which we had an excellent view of
the valley of the Clark'.s fork. The river in front of us flowed through high clay banks, while
the country to the east for fifteen or twenty miles was somewhat broken with several small
streams winding their way from the mountains, which here formed a very high snow-covered
ridge. The mountains were very rough and rugged, many peaks being jagged, wbile others
assumed a dome-shape and towered their sun-capped summits high above the level of the valley.
The country to our right and left appeared to be one immense bed of rugged hills, their tops
being well timbered with the pine. Gaining the base of this ridge, we struck a small but swift and
deep stream called the Hot Spring creek, which takes its rise from a range of mountains to the
north. We followed along the right bank of this stream to its mouth, where it empties into the
Clark's fork; it is now about twenty yards wide, and in places very deep. Having made a
distance of thirteen miles, we encamped at its mouth on the Clark's fork. We met on the trail
to-day two Indians from the Pend d'Oreilles' camp, who had been sent by their ·chief, on hearing
of our being in their country, to ask us to visit his camp. This we had intended to do without a
formal invitation, as we desired to gain information from them as to the character of the country
to the north at this season, and to ascertain from them, and some Kootenay Indians whom we
heard were camped with them, as to the snows in the mountains and the character of the country
generally to the head-waters of Clark's fork and to the Kootenay river. We found encamped
at the mouth of the Hot Spring creek, Alexander, the principal chief of the Pend d'Oreilles, with
forty-seven lodges. We also found encamped higher up on the creek some twelve or fifteen
lodges of Kootenays,. Spokanes, and Pend d'Oreilles.
We had a talk with these Indians, who appeared very glad to see us; and an old Yakima chief
named Ow-hi, the great friend of the w bite men, being in this camp with a broken leg, sent for
us, and requested us to come and see him. We visited him, and found him to be a noble and
generous Indian. He is a large man, and has an open and benevolent face. He has letters from
several whites, and having been among and having seen much of them, he is now their firm and
stanch friend, and deserves humane and kind treatment at the hands of every white man with
whom be should meet. We ascertained in the camp of the Pend d'Oreilles that the country north
towards the Kootenay river was not so bad as bad been represented to us the day before; but,
on the contrary, we learned there was no snow in the mountains, and the greatest difficulty we
should have before reaching the Kootenay river would be the fallen timber in places and high
water, both of which I did not deem insuperable obstacles to keep us back; so, securing an
n ·an wh knew something of the country, we resumed our march early on the next day, travllin. P an · DI'Y th right ank of the Clark's fork. The river we found to-day very tortuous,
makmg num rou and large bends. It flowed mostly through high clay banks, the borders on
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either side being much cut up by numerous but small coulees, which gave the whole section
the appearance of the country along the upper portion of the Missouri. The soil is principally a
light yellow clay, so that there is little difference in appearance between this disttict along the
Clark's fork and the Mauvaises Terres of the Missouri. The river we found to be two hundred
yards wide, and swift and deep. Its banks are sparsely timbered with the pine' and cedar; some
few trees of the cotton-wood and quaking asp were to be seen along its banks; but the principal
trees were the pine and red cedar, both being of a small growth. Gaining a high point of view
on our march, we could trace the windings of the river for many miles, by the long line of timber
skirting its borders. We had an excellent view of the country in every direction save to the
· east, our view here being limited by the high range of snow-clad q10untains mentioned yesterday.
This range has a direction nearly north and south, and is exceedingly high. It runs along the
eastern border of the lake its whole length, which, during high water, forms its left bank or shore;
it thence continues up the Clark's fork to its head. At about fifty miles north of the lake is a spur
of equal height bending to. the west, and extending to the Kootenay river. The country to the
north from whence we viewed it appeared to be one immense bed of mountains and rugged hills.
The country south 'of the Flathead lake, and between the range of moun~ains referred to and the
Clark's fork, is much broken in appearance from a point of view twenty miles distant. Through
this section flow two small streams, the more northern of the two being called the Crow river.,
and the other the Birch-so named from the great abundance of that timber found on its borders.
Travelling a distance of twenty-three and a half miles we reached the southern end of the lake,
at the point where the Clark's fork leaves it; here we encamped for the night. The river at the
outlet is two hundred and fifty yards wide; the current is not rapid, but at a distance of half a
mile begins a series of rapids and falls that extend down the river for eight miles. There is one
fall in this distance of fifteen feet. The lake at its southern extremity is about four miles wide
at this season, and at a point six or eight miles above makes three beautiful islands, which obstructed our view to the north. Its southern border is sparsely wooded with the pine; the country
to the west along its southern and western border being high-rolling prairie.
We found at the lake four lodges of the Pend d'Oreilles, who have been here some weeks fishing; they presented us, on arriving at their camp, with some fine fresh and dried salmon-trout.
This lake, and also the Clark's fork here, abounds in excellent fish, the salmon-trout being the
most abundant. These latter:are caught from the lake, often measuring three feet long. It forms
one of the chief articles of food for the Pend d'Oreilles at this season. During the winter they
often camp here when the lake is frozen over, when, cutting holes in the ice, they secure an
abundance of these most excellent fish. While here, during the night w.e were aroused by a
noise from the river, when, going to see whence it came, we found three men swimming the
Clark's fork; they had been fishing on the opposite bank, and, having secured a large number,
they were returning to their homes. The night was somewhat cold, yet such is the hardiness of
these men that they think nothing of undergoing fatigue of this character. On their arrival at
our camp they presented us with a number of these so dearly earned but excellent fish. We
were visited during the evening and night by several very heavy showers of rain.
April 21.-We travelled to-day along the western border of the lake. At a distance of two
miles from our camp, we left the lake about two miles to the right, as the bluffs here came to
the water's edge, and there is a trail only during low water. Here we entered a fine forest,
through which we travelled for five miles, when we again struck the lake. While travelling
through this timber we found a small but beautiful lake, called the Turtle lake. It is about half
a mile long, and five hundred yards wide. The pine growing in this thicket is high and straight.
Striking the lake a second time, we had an excellent view, although much limited on account
ofthe hazy and cloudy weather. Several large and beautiful islands lay near the middle of the
lake, all covered with an excellent growth of pine; many of these islands are several miles long.
On one of these, called the " Wild Horse" island, is a band of wild horses that belong to a Pend
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d'Oreille Indian.
orne years ago the father of this man had horses stolen from him by the
Blackfi t. In r taliation he stole a number from the Blackfeet, and put them on this island, all
of which he intended for the benefit of his children. There is now a band of sixty or seventy
horses, and only a few days ago they took off a band of forty-five. The lake makes many bends;
at its greatest width I estimated it to be eight miles. Travelling a distance of fifteen miles, we
reached a small creek emptying into the lake, and called the " Eclehu." Here we found encamped four lodges of Pend d'Oreilles; and a the grass was excellent, I concluded to camp, and
give our animals a hearty repast, as it was possible that we should have a rugged and difficult
country to the north, which would require our animals to be in good condition to withstand the
fatigues of the journey. The Indians here camped, as those we met on yesterday, were engaged
in fishing for the salmon-trout. They had traps set, and had been very successful. The weather
to-day has been exceedingly gloomy and disagreeable, raining during the greater portion of
the day, and at times exceedingly heavy. I found the soil of the c~untry passed over to-day
exceedingly fertile, and it is well adapted to grazing. The lake, as on yesterday, we found
skirted with small pine and cedar; all the hills and mountains, however, bordering the lake, are
well timbered with the pine. We were told by the guide that one mile from , the "Eclehu" is a
small but beautiful lake; it was only a short distance from our trail, but was hid from view by a
low ridge of hills.
April 22.-We were visited last night by a cold snow-storm, which continued unabated until
nearly 11 a. ill., when it cleared off, and became bright sunshine for a short time. I had concluded to remain in camp during the day; but thinl{ing it to result in greater advantage to the
party to progress on our journey, we started at 11.30 a. m., along the western border of the Flathead lake. At 12m. it commenced snowing again, and continued throughout the day, with great
force ; but the ground being warm, it melted as fast as it fell. Our trail to-day lay through an
immense pine forest, in the greater part of which the light of day is ever excluded. We found
the travelling more difficult than on any day out; the great numbers of fallen logs and large trees
impeded our progress, compelling us many times to go around them for many yards from the
trail. This pine forest extends to within a few feet of the lake. The pine is very excellent,
growing high and straight, and very thick.
·
When the day shall arrive when civilization and the enterprise of the whites shall have frequented this region, this immense forest, bordering the lake, will prove of immense value to
·Washington Territory, and yield an abundant revenue to the industrious hand. The lake, along
our whole course to-day, has a width of nearly five miles, being still bordered on the east by a
high range of snow capped-mountains. We crossed three small brooks emptying into the lake,
in one of which we found a fish weir, set by the Indians, for catching the salmon-trout. Towards
evening, gaining a high point of view on the western border of the lake, we had an excellent
prospect of the country to the east; we could trace the windings of a large stream flowing thr·ough
two high snow-covered ranges of mountains, and emptying into the lake about three miles from
the point where the Clark's fork enters it. This stream was represented by the Indians to be
nearly as large as the Clark's fork. This latter stream enters the lake at the northeast end; I
could, with my glass, trace its windings for some miles above the mouth of the inlet. About two
miles above this. mouth is the mouth of a small stream, called the Swan river, that flows from the
east. We saw many geese and ducks, to-day, in the lake; but, besides a single grouse, our fare
consisted of dried buffalo-meat. Travelling a distance of eighteen miles, we encamped at the
north end of the lake. It was at the edge of a pine thicket; but as this was the last place that we
would find grass for our animals for many miles, we encamped here, though at the risk of losing
them in wo ds. I have remarked, that on this lake we have found the weather much more cool
than b fore reaching it. We made three camps, and on each night we found the weather very
col · . u~ campino-ground of this night was represented to me by the Indians as a great resort
for the1r tnbe and the half-breed of the country some years ago, as in the mountains bordering
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the lal<e immense numbers of deer and elk were found, while the lake afforded its usual abundance of excellent fish, but now little if any game is found throughout this whole region; yet this
beautiful lake has lost none 9f its pristine character in yiel<ling to the fisherman a rich and abundant harvest at all seasons. May it not be, in years to come, when this hitherto neglected region
shall become a thickly settled district, that the lumber and the fisheries of this beautiful lake of
the mountains shall constitute one of the chief articles of trade from this region, and return to the
coffers of the future State of Washington a handsome and valuable revenue?
Cannot navigation be extended from the Pacific to the very base of the Rocky mountains?
What is there to prevent it? Are there insuperable obstacles in the way? No; in my humble
judgment, I think not. Let but the enterprise and the ingenuity of the Yankee nation on~e be
extended to this now secluded and neglected region, and soon will be seen steamers ploughing
.the beautiful waters of the Columbia from its mouth to the base of the mountains. The river
always affords, except during three months of the year, an abundance of water for navigation;
the borders ofthe stream and its lakes afford a sufficiency of fuel; and all it now needs is, to
have the Cascades, the Dalles, and the few falls above the mouth of the Lewis's fork, removed,
to complete the water communication from the Pacific to the Rocky mountains.
ApriL 23.-Continuing for a short distance this morning through the pine forest passed through
yesterday, we emerged into a broad, open, level, and beautiful prairie, that extends from the
north end of Flathead lake for a distance of thirty or forty miles to the north and twenty miles to
the west. The soil here is very excellent, and the great number of sloughs, small lakes, and
ponds, afford an abundance of small game. There are two beautiful streams flowing through this
prairie bottom, both of which we crossed during the morning. The first is called the Cottonwood creek, from the great abundance of that timber found on its borders ; and the second the
Maple river, from the reported abundance of this timber found on its banks, although I saw none
on the river the whole distance travelled. Gaining this prairie, we could trace the mountains for
many miles. \Ve observed that the range referred to several times as running along the eastern
border of the Flathead lake, continues its general direction of northwest and southeast; but at a
distance of forty or fifty miles from the north end of the lake, a spur of this range, similar in all
respects to the main .range, bends more to the west. This spur, as the main range, was covered with snow to midway of its height. The mountains here are all well wooded with pine;
their summits are a ~ombinatic;m of jagged and serrated peaks, with many dome-shaped peaks,
all covered with snow.
.
The Cotton-wood creek we found to be ten yards wide, with a gentle current; water in the
ford two feet deep, and good banks on either side. The Maple river I found to be the swiftest
stream that I have ever crossed in the mountains. It flows, at the ford, over a rocky bed. The
water we found near three feet deep, and, with its impetuous current, we could with difficulty
ford it. Most of our packs were submerged, and everything wet in the crossing. Before crossing this stream, we struck again the Clark's fork, along which we travelled for a mile~ Here the
stream is one hundred and fifty yards wide, flowing with a sluggish current through high clay
banks, and is well wooded on the left bank with the cotton-wood and pine, principally the former.
The water is not clear, but is colored yellow by the waters of the :Maple river, which are very
turbid at this season. We followed up the Maple river on its left bank for a distance of ten
miles, our trail lying partially over the level prairie before described, and partially through a
dense pine forest. The timber here is very high and straight, with much underbrush. The grass
we found here to be very sparse and poor. Gaining a small prairie, along the southern edge of
which the :M aple river· flowed, we encamped, having travelled . a distance of twenty-t~o miles.
We found here poor grass; but as the guide told us it was the best we should find for many
miles, our animals had to fare upon very indifferent repast. The day has been bright, warm,
and pl asant.
66
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April 24.-I umincr our march thi morning at 8 a. m., our trail continued the whole day
tbr u h on imm u ~e d n for t. In many plac , we found no trnil vi ible, and with the exe dingly thick uud rgrowth, large "nd num rou fall n log ~ , and the many sloughs and mudholes, r ndered our travelling anything but enviable. Our trail lay on the left bank of the Maple
river, which, about fifteen miles from our camp of last night, we found to make three large and
heautifullakes-the water in two being exceedingly blue and deep; the third we found frozen
over. We pas ed over ~mall banks of snow to-day, but not in sufficient quantities to impede our
progress; the greatest difficulty that we found was to travel without bruising or breaking every
limb, from the standing and fallen timber. Truly, I considered this one of the worst roads, if
11ot the worst, ever travelled by whites or Indians, and still it is the main trail of travel for the
K.ootenays from their counti . tn that of the Pend d'Oreilles. Four lodges of these Indians we
.net in the dense forest to day. They were both glad and astonished to see us, and were anxJIJUS to know our point of destination in this lonely and deserted region .
We observed, a8 soon
:ts we met these poor and miserable creatures; that they had been visited by the Jesuit priests,
fi)f on shaking hands with them each one made the sign of the eros~.
These families were travelling to the couutry of the Pend J'Oreilles.
The lower Kootenay Indians are represented-and from what I have seen I can corroborate the
:.:arne-as being an exceedingly poor, improvident, and miserable tribe of Indians. They are poor
i ; t horses, have few or no skin lodges, make but little meat for their sustenance, and, in a word,
J: ,.e a miserable existence. We found them poorly and thinly clad, travelling with few horses,
< ;1ch horse carrying two and sometimes three persons; their lodges were made of mats formed of
" tall rush found growing in the marshes. Their chief article of food when travelling is roots,
;;ttd fish when at home. Their language is similar to that of the Blackfeet Indians east of the
tuountains.
Travelling a few miles farther, we met two lodge~ who had been camped in the woods two
d 1ys. We saw only the women and children; the men were searching for lost horses. So very
~ c;trce is the grass on this route, and so difficult the road, that often the Indians are compelled
1 camp without a blade of grass for their animals; we, however, were very fortunate, at night
fuJing a low, marshy bottom, which afforded our animals a sufficient, but at the same time a
:-t · onty fare.
April 26.-0ur course for the greater portion of this day lay again thrqugh an immense, dense
}'·ue forest, over fallen timber, through ' thick underbrush, and innumerable bogs, mud-holes,
;1 cl sloughs.
The soil, since leaving the large prairie at the north end of the Flathead lake, we
i;H:nd very poor and barren, as the country is covered with an imt;nense pine forest, from which
1
light of day is nearly ever excluded; and the soil being formed of pine burrs, dead timber,
i!IJ.l in many places fragments of rocks, it precludes the possibility of anything growing, even a
~,·nnty fare of grass for the animals that travel over its uninviting surface.
:\ t 12 rn. we gained the summit of the divide separatlng the waters of the Clark's fork £·om
tl1 -:e of the Kootenay river; at this point the Maple river takes its rise. On the summit we met
; I- ootenay chief with two lodges of his tribe, on their way to the country of the Pend d' Oreil1es,
'' d having with us a horse much wearied we turned it over to him, to be delivered to Mr. Ogden
t ! 11 ing the summer, knowing full w 11 that he would take good. care of it, and no other alterna1 't' was remaining but to abandon it on the road.
The timber is not so dense on the north as
• • 1he south side of the divide; it being much larger, was more scattered, and with much less
1 •• dt·rgrowth.
A hort distance from the summit we crossed a small but rapid stream whose
' ' l l'IS flow into the Kootenay river.
\r e cro sed during the afternoon three tributari s of this branch, upon the last of which we
,. ,·.ttop · \ e were n w s en mile"' from the Kootenay river, having entered a diffi,rent anti
''·' f, r bett r r gion than ~ e had e n tra lling through for ... orne days. The country had now
hi h-r lling r irie pening, which extended along the tributary of the Kootenay river
b ' ·u
. (>
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referred to, for fifteen or twenty miles in length, and the same in width; the grass here is exceedingly rich and luxuriant. I determmed to halt. and rest a day, to recruit the animals, which had
now become very much jaded by their long and fatiguing march; and on the morning of the next
day (April 26th) leaving my camp, I went with my guide and interpreter to the Kootenay river.
At the point where we struck the river we found it to be four hundred yards wide, and flowing
through low banks, with a gentle current.
The country on its left bank forms an immense, low prairie bottom, in which the grass grows
luxuriantly ; this extends to the base of the mountains on the east. The country on the right
bank, at the same place, is formed of a series of pine-clad hills that extend to the mountains of
the north, which latter are very high, their snow-capped summits seeming lost in the clouds.
The river runs for many miles from the northeast, through two high ranges of snow-covered
mountains, many of whose peaks are covered with snow through every season.
The soil along the Kootenay river is very fertile, and at the point where we struck it was carpeted by a beautiful green sward, upon which was growing an exceedingly great number of beautifully-colored and varied plants. Here I made a rich botanical collection, a description of which ,
from my limited knowledge of that science, does not here find a place, but is left for more able
hands. This place is a great resort for the Kootenay Indians when not hunting in the mountains, as here is found at every season an abundance of excellent and nutritious grass; the winters
are represented as being mild, and the waters of the Kootenaie river afford them, at all seasons,
a bountiful supply of the salmon-trout. So they have but to enjoy the many blessings and favors
fortune has placed at their disposal, and live in their sluggish and miserable independence from
year to year.
The region of. country bordering the Kootenay river for many miles on the south is totally
unlike that bordering the Clark's fork; but few prairies are found, and there is but little else
than one immense pine thicket, from the greater portion of which the light of day is ever excluded, and in which the sound of the axe of the white man has never yet been heard. Lead
and coal are both said to be found on the banks of the Kootenay, although I saw no traces of
either where we struck the stream.
Having now accomplished one of tbe objects for which we started, I determined to strike the
Clark's fork to the south, but by a different route from that·.followed to the Kootenay river, which
should lie more to the west, turning the immense bed of mountains bordering the Flathead lake
on the we3t, and thus solve the problem of the character of the large belt of country between
the Kootenaie river and Clark's fork, from which flows no large tributary to either of these two
streams; so, resuming our march on the morning of the 27th of April, we continued for a distance
of ten miles on the same trail which we had followed going to the Kootenay river. This brought
us to the crossing of the "Tobacco creek;" at this point our homeward trail bent more to the
south of east. At the distance of a mile from the Tobacco creek we struck a fork of the main
branch, which we found swimming deep, very rapid, and about twenty yards wide. Having
unpacked everything, one of our Indians, stripping himself, packed everything on his back, swimming the river on horseback. By felling trees we made a bridge, and crossed over in safety.
Two miles distant, our trail leading through an open pine forest, we reached a prairie bottom,
where we encamped for the night, having travelled a distance of only thirteen miles; but we were
compelled to camp here, as it was the only grazing ground we should find for many miles.
The weather to-day has been mild and pleasant, although during last night we had a heavy
rain. On leaving camp this morning we were visited by a large number of Kootenay Indians,
who brought with them roots and skins to trade. They represented that they were in a miserable condition; no meat, or ammunition to procure any. We gave them a little powder and ball,
at wl1ich they appeared exceedingly glad.
April 28.- We continued this morning our march for the Bitter Root valley, travelling all day
through an immense and dense pine forest. At a distance of a mile from the camp of last night
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we eros e the we t rn fi rk of T bacco cr k. which we were compelleu to swim. Our road
to-day wa~ ind cribably horrid-fallen timber pil d up for many fi .et, over which our animals had
to jump, innumerable mud-holes and quagmire , rocks, und r-brush-in a word, everything to
make our road mi erable in the extreme, and ndangering the 1iv s of both men and animals.
Grass we found none, compelling u" to travel a <1i tance of forty miles; and even then we found a
very scanty fare for our animals, encamping at th edge of a pine thicket. We cros~ed to-day a
dividing ridge, which separates the waters of two branches of the Kootenay river. We found a
stream running to the southea t; which, towards our night's camp, bent more to the we.st, and
which, our guides stated, emptied into the Kootenay nver. At the head of this stream we tound
a very magnificent fall of sixty feet. The water flows through two high vertical walls of rock,
with an impetuous current dashing over rocks and precipices in one immense sheet of foam, the
noise of whiCh we heard many miles distant. The scenery here is truly grand: the black, vertical walls extending for a long distance on the west, and several hundred feet high, their tops
covered with a dense growth of pine; while on the east, rocks and stones in wild confusiou lay
piled up for many hundred feet, whh this roaring and magnificent cataract occupying the intervening space, dashing wi1h a headlong current until it joins the main branch, flowing gently
through a low and narrow valley. It serves to give life to this otherwise dreary and dismal
region, and partially repays the traveller for many of the vexatious annoyances that he is compelled to suffer while journeying through this mo~t uninviting country. We found the soil a1ong
the whole route to-day sterile in the extreme; no grass on the whole route, and nothing growing
in this immense pine desert, save the small running vine called by the Flathead Inuiaus " scalesay," which they smoke, mixed with tobacco. The mountains 011 each side of us were high and
covered with a dense growth of pine, while on the summits of many of the higher peaks, snow
was still to be seen.
April 29.-The whole of this day's march lay over a succession of pine-clad mountain ridges,
with small patches of prairie intervening. The trail, leading through the timber, affordeJ a bad
road, although not as difficult as we have had for many days past.
In nearly all of these prairies are beautiful lakes, most of them without outlets. The mountains forming belts or girdles, necessitate the case of the mellings of tbeir snows being received in
these reservoirs at their base. Some of the.se basins are two or three miles long, and a mile or
more wide. At one of these lakes we found a Kootenay Indian fishing, who, on arriving at his
camp, presented us with a bag of most excellent fish, resembling very much the orJinary
"sucker" of the Eastern States. In one of these prairies we also found encamped a Kootenay
Indian, who, on our arriving at his camp at noon, insisted upon our halting and tarrying with him
until he should prepare dinn~r for us. vV e were much pleased with his noble generosity. V.l e
had but little to recomp nse with, but I gave him in return a few loads of ammunition and my
leggins, at which he was much pleased.
To-day we were compelled to travel a distance of thirty-six miles to reach good grass and
water for our animals. Camped on the Hot Spring creek, near its head.
April30.-To-d.ay we left the woods and reached once more the rolling prairie, which even our
animals appreciated, fur they had suffered much while travelling through this immense pine forest,
with poor grass and nece~sarily long and fatiguing marches. The greater portion of our journey
lay to the left of the Hot Spring creek, which we crossed twice by a ford over a beautifullyrolling prairie country. A few miles from our camp of last night the Hot Spring creek euters a
c!eep mountain and rocky canon, cornp lling us to keep along the edges of the mountain's summit•
.aini~g tbe top f ne of these prairie ridg s, we had an excellent view of the country in every
diiectt n. T t~e. uth of us lay a low rolling prairie, limited by the ridges of hills bounding
the am h pr· tn to the east and nortbea .. t; to our rioht and left lay immen e beds of pine·la m
Trav lling a di · tan c of thirty-two mil s, we r ached the Camash prairie,
Jn"
r ad the ·am f the I
t nay an P r d d'Oreille Indians, the latter of whom
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were encamped on the northern edge of the prairie. We found still camped here Mr. Ogden,
who bad awaited our return from the Kootenay river, and, very :fi)rtunately for us, he had, a few
dnys previous to our arrival, received a supply of goods and provisions from Fort Vancouver, for
we arrived at his camp without an iota of proviRions. He willingly supplied us with a sufficiency
to last us to the Bitter Root valley. We had here the luxury of a cup of coffee and a piece of
bread, which having been without for many weeks, none could appreciate more than ourselves.
Our animals being much jaded, we remained here a day to rest and recruit, where we found the
gruss green and abundant, and on the following day, (May 2,) securing the services of an Indian
boatman to ferry us across the Clark's fork, we camped on its right bank, being unable to cross
on account of the high wind. Early on the morning of the 3d of May we crossed everything in
safety to the opposite bank. Our boat was a bark canoe, such as is used by the Pend d'Oreilles
of the lake-light, but exceeding fragile. The river here is three hundred yards wide, flowing with
a very gentle current. Thence travelling up the left bank of the river, for a distance of twelve
miles, we turned more to the north, up the left bank of the Jocko river, crossing the Course des
Femmes creek at its mouth, where we encamped for the night. We were favored to-dHy with
mild and beautiful weather, which, together with the bright green grass, the blooming and budding of the trees, and the many beautiful and varied flowers that lined our pathway, rendered the
day truly worthy of the month of May.
May 4.-Resuming our march this morning at an early hour, we reached the Hell Gate river
at 1 p. m., which we found much swollen, deep, and very rapid. It here became necessary to
build rafts, and setting the party at work, in three hours we made two rafts, and had everything
ready for crossing. Gabriel, with one of the men and an Indian wom:.tn and her children, who
had accompanied us from the Camash prairie, were on one ratt, Mr. Adams, myself, and my
remaining man being on the other. There was a point ofland projecting from the opposite shore
which it was our intention to strike, if possible; yet so impetuous was the current, that we moved
in the channel with a headlong velocity, landing about a quarter of a mile down on the same
side £·om which we started. Here so great was tbe current, that it was impossible to stop the raft,
but we were thrown with fi·ightful force against rocks, fallen trees, bushes, islands, in fact everything that formed an obstruction in the stream. Half a mile fi·om our point of starting the current
· divided into two channels, carrying us to the opposite shore; here we were ·brought against a large
fallen tree, the limbs of which we seized to stop the raft; but so strong was the current that we
could not stem ·it for a moment, but moved with an awful swiftness down the stream. ln our
attempt to hold on by the limbs of the tree, I was knocked overboard, compelling me to swim
with my clothes; I succeeded in reaching the raft, with the aid of one of my men, who dragged
me out of the water. At this place we lost our poles, and were thus left to the chances of fortune.
We then stripped to facilitate our swimming, and on nearing a rocky island each man, with a line
that had been made fast to the raft, sprang overboard, as the last resort to save ourselves and the
raft; here, by dint of perseverance and hard labor, we succeeded in holding it, allowing it to drift
gradually against some fallen timber that lay at the end of the island. To the left of this rocky
island lay another formed of fallen timber, but between the raft and the latter island lay a broad
gulf of water, flowing with a most impetuous current; here we had sufficient time to build a log
bridge, and throw everything from the raft to the island. We succeeded in saving the greater
portion of our property; but just as the last bale was removed from the raft, already two feet under
water, the water dashed over it, and in a few minutes it wai broken to pieces and carried down
this much dreaded river. Gabriel had been more successful, but had been compelled to swim
with a cord three times, and with the aid of a horse, before he succeeded in landing in safety.
And here I am compelled to bear testi·mony to the great energy, courage, and activity displayed
by Mr. Adams on an occasion when our whole party came near being drowned: already fatigued
by swimming, wading, and walking over rocks and stones, he threw everything from our raft to
the island. Here we were, then, on a desolate island, naked, with a broad stream still between
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ur bor of destination, and two mil s from the point whence w started.

\V e fired our

pi~tol t 1 t the remaind r of the party know th t we were ~ till alive, who having already become

alarmed for our safety, had ridden many mile .. d wn the stream in quest of us, but could not find
us. Here 1r. Adams swam the stream, and, naked and barefooted as he was, made his way
through bushes, briars, and f: lien timber to our camp, a mile di tant. In two hours, with the aid of
horses, we were relieved from our most unenviabl situation, but succeeded in having everything
that was saved thoroughly wet. We were r doic d at finding the whole party thus saved from
an untimely end, and with one accord were willing to remember the crossing of the Hell Gate
river.
Early on the morning of the fifth of May we resumed our march for the Cantonment, where
we arrived during the evening, thus completing a short but eventful trip.
Taking now a retrospective view of the country travelled over towards the north, from the
Flathead lake, we see that, with but few spots, the country is an immense, dense pine forest, soil
exceedingly poor; nothing growing, save a small running vine called "scale-say." This characterizes the country to the summit of the ridge of mountains dividing the waters of the Clark's
fork from those of the Kootenay river. Here the character of the Kootenay is materially changed;
the timber that i5 found being much larger, consequently is more scattered, and the section
immediately bordering the river being a rolling prairie, soil fertile, and an abundance of rich and
nutritious grass being found.
Returning from the Kootenay river by a more western route, our road lay over a succession of
mountain chains, which formed belts, or girdles, with small patches of prairie intervening. Being
by nature thus formed, there is no possibility of any large tributary to either the Kootenay river
or the Clark',-; fork flowing from them; but, on tbe contrary, the waters from the numerous springs,
and the melting of the snows, are all received in small lakes at their bases. The soil in these
prairies is very excellent, and they alone afford ~ufficient grass for the animals that travel over
this secluded and little frequented region. These lakes abound in fish, and large flocks of waterfowl of every kind are here found. In the mountains are found game, and many roots, upon
which the Indians subsist, so that this section ha:; some redeeming characteristics, nevertheless.
The mountains are all pine-clad, and many of the higher peaks are covered with snow throughout
every season. Supposing for a moment that there existed a practicable pass through the mountains to the east of Clark's fork, the natural formation here found would preclude the possibility of
a road to the Pacific; for, from the Clark's fork north of the Flathead lake, as far as I examined
westward, tbe country is formed of one immense belt of mountains extending many miles in
either direction, compelling a detour to be made along the Clark's f(:)rk. A detour from the route
along the high table-land north of the M1ssouri is, therefore, inevitable; but the section already
examined to the east of the main chain of the Rocky mountains is by far more feasible, by far
more practicable, than that to the west of the mountains along the Clark's fork. This is only on
the supposition that a practicable route exi~ ts across the range of mountains to the east of Clark's
fork; but this chain having already been examined by one of the civil engineers of the expedition,
and pronounced impracticable, loses all of its worth.
Having now examined the mountains from the 43d to the 49th parallel of latitude, extending
from Fort Hall to our northern boundary, I can most unhesitatingly affirm, that the Hell Gate
defile is the only one in this section that leads to the passes in the main chain of the mountains
that are practicable either for a railroad or wagon route. This defile leads to six passes in the
m untain ; four of which have already been examined by your parties, and the remaining two yet
remain to be xamined-one with a view to shorten a route already known to be practicable, and
the c n the s lvmg fa new problem of a route the ea tern portions of which must necessarily
lie m re t th outh than that already known to exi t, from the head of team naviaatton on the
li i i pi t thi d fil · The connecting links to either one of these chains, we:t ward, must,
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therefore, either be along the Clark's fork, from its first great northern bend, or through the Cceur
d'Alene range of mountnins.
Accompanying this you will find a map of the country travelled over, and sketches characteristic of the routes.
Truly, your obedient servant,

J. MULLAN,
Lieutenant U. S. Army.
Governor I. I. STEVENS,
In Charge of N. P. Railroad Exploration and Survey.

REPORT OF LIEUT. JOHN MULLAN, U. S. A., OF HlS EXPLORATION FROM CANTONMENT STEVENS
TO FORT DALLES, THROUGH THE PASSES AND LATERAL VALLEYS OF THE ROCKY MOUNTAINS,
INCLUDING A PASS OVER THE CCEUR D'ALEN.B MOUNTAINS.
FoRT VANCOUVER, November 12, 1854.
SIR : In conformity to your letter of instructions of October 4, 1853, directing me to continue the
exploration of the passes and lateral valleys of the Rocky mountains, gaining information as to the
practicability of the same for railroad and wagon routes, and making a topographical map of the
country traversed, and your later communication, dated at Washiugton city, June 2, 1854, withdrawing my party from the mountains, with instructions to follow the best practicable route to
the Pacific, or the route explored by Mr. Adams, under my directions, I have the honor to report
that I left Cantonment Stevens on the 19th of September last, for the fulfilment of the ahove
instructions.
Your instructions of 2d June were received .on the 23d of AugU:st; but in order to arrange my
accounts of property, and carry out the views embodied in your letter, I was compelled to await
the arrival of the party of James Doty, Esq., then under orders for the Pacific from the falls of the
lVIissouri. By this means we were enabled to consult as to the routes to be followed westward,
the plan of operation of each, and thus fully carry out your views for the interest of the survey.
On the receipt of your communication, I despatched an express across the mountains to carry
to Mr. Doty his letters and instructions.
Mr. Adams, my assistant, having been assigned to duty as special Indian agent in the Bitter
Root district, was absent by my order at the receipt of your letters, but arrived at the post on the
lOth of September. To him I turned over certain animals and property that he needed for his
purposes in the mountains. lVIr. Burr, who had been associated with me for more than a year in
meteorology, remained with Mr. Adams.
Our preparations having been completed by the morning of the 19th of September, we took our
departure from the Cantonment where had been our winter home for twelve months; and I must
say that, though the reflection that we were soon to mingle with our friends on the Pacific was
pleasant and refreshing, still we parted with our late home with feelings of true and heartfelt
regret. Our comforts had been few and rude, it is true, but sufficiently great to endear us to a
place and a people that we shall not soon forget.
As you have already been informed in a former communication, Mr. Adams was instructed by
me to examine and report upon a route across the Bitter Root mountains represented by an
Iroquois Indian to be an excellent and practicable road for wagon trains, and which he was
willing to point out. He was further instructed, that should the route, upon examination, prove
to be such as it had been represented, he should with a party of nine men remove all obstructions, so far as his force would allow him, and cross th~ mountains to the Cceur d'Alene mission,
where he should await further instructions. Early in March last he started to make the reconnaissance, taking with him as guide the Iroquois Indian referred to. I should here state that, at
the same time, I left the Bitter Root valley to ex!imine a pass across the mountains to Fort
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B nt n upon which examinati n I reported to you in April last. On my return to the valley I
l arn d fr m Ir. Adam that the route, as then examined, wa covered with snow to such a depth,
that he f und it impracticabl to travel with horses, and wa compelled to return; but he reported
that, o far a he examin d the route, no ob tructions existed to tbe passage of wagon trains,
and that it offered no difficulty whatever for a railroad route. On my return from Fort Benton I
had organize<l my party for an exploration to the north as far as tbe Kootenay river, of which, when
completed, I intend d to make, myself, the exploration intrusted to Mr. Adams. I returned from
my trip to the Kootenay river on the 5th of May, and on the 21st of same month started to make
the examination across the Bitter Root range by the pass described by the Iroquois. Owing,
however, to the high water in the month of May, along the route I proposed to examine, I was
not enabled to travel directly aero s the mountains, but taking advantage of a trip of Father
Hocken, of the Jesuit mission, in the Pend d'OreilJe country, I thought it better to descend by the
Clark's fork of the Columbia, and to examine the route from the west, thus allowing sufficient
time for the water to subside, and in the end accomplish the same desired object. I travelled
with horses as far as the eastern end of the Pend d'Oreille lake, when, owing to the high water
rendering travelling, especially the crossings of the streams, difficult, dangerous, and in some
places impracticable, I was compelled to leave my animals and take a canoe across the Pend
d'Oreille lake, and down the Clark's fork as far as the Pend d'Oreille mi3sion. Arriving at that
point, I sent to l\h. Owen, at tbe Spokane prairie, for some horse.s belonging to the government
then in his charge, intending to complete the remainder of my journey on horseback. I deem it
unnecessary to refer here to the character of the lake on the Clark's fork, since a report on the
same has been made to you already by Dr. Suckley. I would therefore simply state, that we
found nearly all the tributaries to the Clark's fork from the north to be much swollen, and in fact
perfect mountain torrents, rendering their crossings exceedingly dangerous and difficult. The
Clark's fork was also much swollen, and flowing in places with an impetuous current. From the
Pend d'Oreille mission I went 10 Fort Colville to p roc ure supplies for my party, whence I travelled to the Spokane river, thence up this river to itsjunction with the Cceur d'Alene lake, thence
to the Cceur d'Alene mission.
Arriving at the mission, I interrogated the missionaries as to their know ledge of the character
of that region, and the feasibility of the same for the passage of trains of all kinds. They represented that the usually travelled route to the Bitter Root district was the one that you had followed
in October, 1853; they mentioned, however, that there was another route only a few miles distant,
which, owing to much fallen timber, was not travelled, but which they thought to be the better
of the two. They spoke of a third route across the mountains, which from hearsay they thought
might prove the most practicable and the best of the three. The Indians, however, who knew
anything of this route were two days distant on the Wallah- Wallah road. I therefore deemed it
advisable to visit them and interrogate them as to the latter route. Having found them encamped
in the Cam ash prairie of the Cceur d'Alene, I told them my object in the country, and that I desired to gain information in regard to this particular route. Some said that the route was very
difficult, lea<ling over high and steep mountains ; while others declared it to be the reverse, and
offering no obstruction whatever to the full days' marcb of the traveller. Others affirmed that it
was and ha<l been their hunting-ground for years, which they did not want disturbed, and, with
one accord, seemed unwiHing to point out the route or show any friendly signs to have their
country explored, or willing di po~ition to have their country travelled over by the whites. They,
however, threw no direct impediment in my way; but, on the ~ontrary, one of them accompanied
me aero s the Bitter Root mountains. Finding I could not cross by this last-mentioned route, I
concluded to fl llow th second. I returned to the Cceur d'Alene mis ion, which I left on the 19th
f J n 'an followed the mo t northern of the t\VO stream.s forming the Cceur d'Alene lake; and
1 have th h n r l r p rt that, except for a di tance oft\\ enty-five miles, I found the route to be
over the ... arne ground that you travelled over in October, 1853. Instead of fullowing the right-
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hand trail in going eastward which you followed, I took the one to the left, and thus avoided the
steep and high mountain crossed by your party; and though I found the route much obstructed
by fallen timber, yet the character of the country offered no further obstruction to the passage of
wagon trains, or for a railroad route, save the divide itself, which has an estimated height of fifteen
hundred feet above the level of the valley, and which from base to base is from a mile to a mile
and a halfwide. The mountain is formed of schist rock and friable sandstone. At tbis point a
tunnel, from a mile to a mile and a halt~ would be inevitable. By the peculiar formation of the
valleys on either side, the summit of the mountain could not be gained by a single grade. By
your estimate, this gap or pass is two thousand feet lower than the one you crossed, and is, in my
judgment, the lowest gap in the range. It could be made a good wagon road by cutting and
making a road along the side-hills, and having the road make one or more bends in gaining the
summit. The present trail crosses and recrosses the river several times, but .these, in a good
measure, could anJ would be avoided by cutting a road on ·either bank, which is perfectly feasible. The stream flowing from the mountain to the St. Th'Iary's river is called the St. Regis Borgia. The road at present is much obstructed by fallen timber, but this could be removed without
much difficulty. I would have had my party at work on the road t_his summer, had not instructions ordering them to the Dalles been received by me in June last. I would mention, at this
point, that Mr. Adams passed over this road f:rom the Bitter Root valley to the Dalles of the Columbia in eleven and a half days.
This route, therefore, I pronounce to be the most feasible and practicable, and possesses advantages superior to any that I have examined in the whole range of the Bitter Root mountains. It
is true that the route formed by the natural gaps of the mountain of the St. Mary's river and the
Clark's fork of the Columbia is one involving no tunnel, but it does involve a length greater by two
hundred miles than the ,Creur d'Alene route. The surface-work forming the divide of the Bitter
Root mountains I found to be friable, and apparently easily acted upon by the weather, and
which I think would be found to be easily worked by the saw. I do not deem it necessary to go
into details as to the character of the country from the St. Th'Iary's river to the Bitter Root divide,
since the party under your command examined it in October, 1863. Nor do I make mention of
the country from the Bitter Root divide to W allah-W allah, since that has beei1 passed over and
examined by James Doty, Esq., in September and October last.
Having,·therefore, examined this route previous to receiving your letter, I did not deem it inexpedient to follow a different route on my way to Fort Wallah- Wallah. The only route left to be
examined in the whole range of the Bitter Root mountains, was the pass by what is called the
Lo-Lo's fork of the Bitter Root river. The route had been represented to me by some to be very
rugged and difficult, and by others as feasible and practicable. I therefore decided that, as Mr.
Doty was to take the route by the Creur d'Alene country, I would examine the Lo-Lo's Pass, and
meet him at Fort W allah-Wallah. Accordingly we left the Bitter Root valley together on the
19th of September, encamping at the crossing of the river, after a march of twenty miles; but
owing to the straying away of one of my animals, we remained in camp on the next day, but
resumed our march on the 21st, which commenced clear, bright, and pleasant. We halted a few
minutes to make a sketch of the entrance to the Lo-Lo's Pass, when we crossed the river to the
left bank. The stream, at the crossing, is well .timbered with the cotton-wood and poplar, and is
fifteen yards wide, with good banks on either side, and channel-water two feet deep. , The
mountains on each side of its valley, which here is five hundred yards wide, are quite high, and
well timbered with the pine and cedar. The trails fcJr six miles being on the left bank, through
a low prairie bottom, at the end of this distance we crossed to the opposite bank, still finding an
excellent road passing through beautiful pine openings. A short distance farther we crossed the
stream a third time, when our trail, being up the lefi: bank, passed over a series of side-hills, some
of which proved quite steep and fatiguing to our animals. But 1itt1e fallen timber was, however,
found on these mountains. The growth being q~ite large, was consequent1y much scattered, thus
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p t 3 p. m. we cro ed two small treamlets oming in from the north,
0 d road.
nth
. nd fwhich we halt to re~t the animal , having travelled a distance of 20~ miles.
b lt r road could be mad , by ~ llowing the valley of Lo-Lo's fork. Of course, many crossings
f the tr am would be inevitable; but as the water here is very shallow, the crossings would be
of min r importance, con.jd ring the ad van tag s to be gained by a level road. Resuming our
march at 4 p. m., we continued for three miles along the side-h1lls, through fallen timber, when
we eros. ed and immediately recro ·s d the Lo-Lo's fork. At this point we reached a very beautiful prairie, about one-third of a mile in length. This place afforded us an excellent camp;
though, following the advice of our guide, we travelled a distance of four miles farther, when we
encamped. Finding no grass, our animals started on the back trail an hour after reaching camp;
but it being now sunset, it was too late to retrace our steps.
September 22.-Remained in camp during this day-our animals having strayed back to our
camp of last night. Sent two men back in search of them, and in the meanwhile made a corral.
The men arrived at sunset with all but four animals. We put them in the corral, where we kept
them all night without grass, and on the morning of the 23d resumed our march at an early hour,
our road for seven miles leading up and along the sides of very high and steep mountains, obstructed by much fallen timber, which proved very fatiguing to our animals. Gaining a high
point of view, we had a prospect in every direction, where nothing was seen save an immense
bed of high, rugged, pine-clad mountains. At the end of seven miles we again struck the Lo-Lo's
creek at its forks. Here we found a small prairie, with very excellent grass, affording a fine
camp to a large party. The many signs of elk tracks seen through this prairie, shows that this is
a great resort for this animal-the great quantities of willow affording them an abundance of food.
The mountains around this prairie are quite low and pine-clad. Our trail lay along the southern
fork of the creek, which we crossed several times. The bed is covered with large rocks and
boulders of sandstone. Each fork is ten yards wide, with bluff banks on either side. At a di!i!tance of two miles from the junction of the forks, we reached a range of hot springs, flowing from
b d of light, coarse-grained, friable sandstone. These springs are highly impregnated with
ulphur, and are of the same degree of heat as those I found in the "Big Hole," the temperature
f which was 132° Fahrenheit. Here occurs a small prairie, with very good grass, affording an
exc llent camp. The rock in the vicinity of these springs being easily disintegrated by the
weather, presents quite a wild and picturesque appearance, being worn and rounded in every
posjble conceivable shape. They formed truly a relief to the eye from the monotonous charll ter of the country through which we had been travelling.
The accompanying sketch shows
the vicinity of these springs, though no good point of view could be selected to sketch the rocks
themselv s as they appeared in nature. We stopped at these springs, where the men enjoyed a
bath, and the animals the excellent grass here found. Leaving these springs, we commenced
th asc nt of the dividing ridge of mountains which separate the waters of the Bitter Root river
from those of the Salmon fork of the Clearwater. This divide we found lower than the mountains long the Lo-Lo's creek, though covered with the pine, and in some places much obstructed
y fallen timber. At a distance of seven miles from the hot springs we reached a prairie of two
miles in length, where we encamped for the night. Through this prairie flows a small creek to
the h ad waters of the Clearwater, called by Messrs. Lewis and Clark "Glade creek." Here we
found good grass; but it was with the greatest difficulty that we could restrain our animals from
takinO' the back track, and only succeeded by guarding them during the whole night. Having
• • 11
pri e of gra s last night, we could not possibly tie them up or deprive them of grass.
ni"ht wa cl ar and plea ant, though with a very heavy frost.
1}1 71 11er 24.- lV e resumed ur march this morning at an early hour, crossing Glade creek
wh n we commenc d the ascent of a high and steep mountain about nine miles
d r d difficult by st nes, rocks, and fallen timber. At the end of this distance we
rn· in not1h rn ran h of th Kooskooskia river; whlch we fmmd to bn a stream about
u
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ninety yards wide, fl~wing, with an exceedingly rapid current, ~ver a rocky, stony bed. It is
bounded on each side by high, steep, rugged pine-clad mountains. Crossing the Kooskooskia,
we began the ascent of another very steep mountain, the road, in addition, being obstructed by
fallen timber. For eight miles we continued up and along steep mountains, thickly timbered
with the spruce and hacmatack. At the end of this distance our course · tended for six miles
more to the north, leaving the river at a distance of four miles to our left-our road still winding
along and up steep, high, and rugged mountains. At a distance of four miles we reached the
top ofthe mountains, where we could see in every direction, and nothing met our view but one
immense bed of pine-clad mountains. There was a ridge to our south and east that had a general direction of northeast and southwest, presenting a series of high jagged peaks, all destitute of
timber. Having travelled a distance of twenty-five miles, we encamped on the top of a high
mountain, where we found a spring of water on the trail. We found no grass for our animals,
and were compelled to tie the most of them without grass or water. We found growing along
the sides and tops of the mountains to-day a great abundance of the bear-grass, which grows
in large, long bunches, and retains its beautiful green color throughout the whole year. It is
never eaten by the animals, however hungry they may be. We met to-day for the first time the
mountain ash, growing in great abundance on these mountains in a bush form, and bearing a
bright red berry. The tree is fifteen feet high. Towards evening our guide became embarrassed as to the route, as we came to a point of the mountains where the road forked. We,
however, took the right-hancl trail, which proved to be the present one travelled. When Captains Lewis and Clark crossed these mountains, they took the left-hand trail, which proved, by
their description, as difficult, if not more so than the one we followed. At sunset, after a long
and fatiguing march, we encamped on the summit of a high mountain, where we found a
spring of clear pure water. The night was cold and windy. and on the following morning we
experienced great difficulty in finding our animals ; most of them broke loose during the night,
and strayed off many miles into the thick timber, while some took the back track to our camp of
last night. We sent two men on the trail, who found ten, and, having searched through the
dense forest, we found them all by _11 o'clock. They presented a meagre andgaunt appearance,
and showed the effects of the want of grass. At 12 m. we resumed our march. When at a distance of two miles we saw a deep hollow, with good grass. Here I sent one of the men to see
if there was water. On his finding water, I concluded to encamp, although not midday, rather
than travel with the prospect of finding no grass at our night camp. At this place we found an
excellent spring of pure water, and an abundance of rich, green buffalo-grass. Towards sunset
it began to rain heavily, with wind from east southeast, and continued with great force throughout the whole night. We had to-day a commanding view of the mountains, and took a sketch
of the prominent ridge running northeast and southwest, it fctrming the great landmark of this
regwn.
.
September 26.-Commences mild and pleasant, having rained heavily throughout the night.
The atmosphere this morning was pure and pleasant. We resumed our journey at an early hour,
our animals having fared well on the rich grass oflast night. Our trail during the earlier part of
the day lay up the sides and over steep mountains; but towards noon the road became perceptibly better, the mountains lower, and the trail easier travelled. vVe still had a commanding
view of the mountains during the whole day, some of the higher peaks of which were covered
with snow, especially the peaks of the prominent range referred to yesterday. To-day the
mountains towards the north appeared very high and rugged, while those to our front and south
still retained their rugged features. At a distance of fourteen miles fi·om our camp we reached
a spring of clear water on a bare mountain, having a beautiful southern exposure. Here we
observed fresh tracks of horses-probably the Indians hunting. Six miles farther we saw a
small lake. It was midway of a high, bare, steep mountain, on the southern side. A short distance farther we struck a small creek, running towards the north; and as we had travelled some
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di 't n e \ ·ithout water ur animal centcd it fr m afar, and were nearly frantic when approaching it. Here \Y rea b d a .. ri s of pring i uing fi·om the side" of the mountains. Five mil~s
farther we r ached a 1 rcre and beautiful prairie bottom, through which ran a pure moun tam
streaml t. Here the gra s was most excellent and abundant, and formed a pleasant relief fr?m
our anxiety, as we fully expected to be compelled to encamp again without grass. The mountains to-day still continued covered with the white pine, mountain ash, alder, and balsam fir;
though, as a general thing, the timber was more sparse to-day than any day since leaving the
Bitter Root valley, the mountains in some places being formed solely of rock, principally freestone. \Ve passed two creek to-day, on the second of which we encamped.
September 21 .-Commences clear, mild and pleasant. Having encamped high on the side of a
mountain, we had a grand and pleasing view. The hills at our feet appeared swimming in lakes
of mist, while the distant mountain-tops were lit up by the bright rays of a genial sun, and all
nature seemed to wear a pleajng and smiling garb. We started at seven o'clock, our road
during the whole day being along the sides and up the steep rugged mountains, the trail being
obstructed by fallen timber, though not as difficult as yesterday and the preceding days. At
fifteen miles from our camp we reached a large and bare mountain, where we found the grass
most excellent, with several springs of clear pure water gushing from its side, affording un excellent camping ground. The mountains around still continued to be covered with the balsam fir,
save those only which were formed solely of freestone. We observed to-day large num hers of
the mountain grouse, the blue j ay, and a species of the large rock squirrel, a specimen of which
we preserved. After a march of twenty-five miles we encamped on the northern exposure of a
·
mountain, where we found good grass and water.
September 28.-Resuming our march this morning, we continued along the sides of the mountains, rendered difficult by the great quantity of fallen timber along the trail, which at times led
over the steep and rugged mountains, whieh proved truly fatiguing and trying to our animals.
We still continued to be urrounded .by a labyrinth of mountains, all clad with pine, b alsam fir,
mountain a h, honeysuckle, cedar and willow, with much underbrush, and some of the higher
peaks covered with perpetual snow; numerous springs of pure cold water were seen flowing
from mountain ides. At fift en miles from our carnp of 27th we reached a small creek running
towards the north; three miles farther we reached a second creek, also flowing towards the uorth
and running through a small but beautiful prairie, with good grass, affording an excellent camping ground. We had made only eighteen miles yet; the road had proved so fatiguiug to our
animals, that 1 concluded to encamp. The soil in this prairie we found most excellent, being of a
rich dark-colored loam; in fact, with but few exceptions the soil of the route to-day has been most
excellent, especially in the narrow gorges and the ·small intervening valleys of the mountains,
the soil in some places being formed solely of the decayed leaves and timber; but in these places
the ground is forever had d by the exceedingly large trees found along the whole route. Immense
red::; of freestone were to be seen along the sides of the mountains, the presence of whieh was
indicated by the outcroppings in many places. We observed to-day two species of grouse; one
with a red segment, and the second with a yellow segment of a circle above the eyes. The latter
weighs from two to four pounds. The fie h of 1hese last is very excelleut, and when cooked is very
white and not unlike the ordinary grouse of the mountains. Th y are quite tame, and remain
sitting on the ground except wheu frightened, when they betake them~e]ves to the trees; they are
of a lead-gray color on the breast, the feathers near the tail being ~peekled white and black; they
mak a hooting noise, not unlike that of the ow 1. We observed also many blue jays, small rock
! uirrel , rabbits, and mountain w asel, or mink.
epttmber 29.-Comm nces bright and plea ant. We resumed our march at an early hour, our
trail stilll ading ov r the bigh and rugged mountains, much obstructed by fallen timber. Gaining
f 'iew, w c·tugh a gli pse oft e distant prairies, which was a sight truly refre ha high P it
. g ft r our ruggeq ~oili g t rough the mountains. The mountains to the north and south still
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continue to be very high, though, on account of the hazy, smoky atmosphere, we could not see
them very distinctly. We noticed on the trail to-day for the first time great quautities of cedar,
some of the trees growing to enormous sizes, though none so large as those in the Cc.eur d'Alene
country, the largest that I measured being thirty-six feet in circumference. We noticed al:so the
box, the white maple, the ground willow, and the cherry, the latter bearing a red bitter fruit, that
tastes not unlike the green English cherry. No game save a single grouse was seen during the
day. At seven miles from our camp we reached a small prairie with two small lakes, affording
excellent grass. Here we observed the long-leafed pine, growing from ten to fifteen feet high.
A few miles farther we reached a second prairie, through which flowed a small stream, towards
the north. Our road for the remainder of the-day led through an immense pine and cedar forest,
being much obstructed by underbrush. Seventeen miles from our camp we reached a rapid
stream of fifteen yards wide, flowing towards the west. We crossed a fork of this creek from the
northeast. At its mouth it flows through high pine-clad mountains ov~r a rocky bed. After
travelling a distance of thirty miles we reached a large and beautiful prairie, with grass two fee-t
high, through which flowed a stream two feet deep, towards the southwest, with a rapid current.
We had thus descended the last of the rocky range, and haJ now before us an open and somewhat inviting country. We had thus been in the mountains eleven days, our road being rugged and rough during the whole time. The prairie upon which we to-night encamped extended for
five miles in length and one in width, and was surrounded by thick pine forests. We had during the
morning a view for the first time of the Blue mountain~, about one hundred miles distant.
September 30.-We resumed our march at an early hour, following down the creek upon which
we had encamped for a distance of two miles through pine openings, affording us an excellent
and level road. Here the trail tended more to the north, leading over a series of hills covered
with fallen timber. Here we reached a small creek from the east flowing through a low bottom
fringed with willow, the sides of the hills or mountains being clad with pihe. We followed thi.s
creek for six miles through beautiful pine openings with small patches of prairie, affording us an
excellent road. In these prairies the soil_is very fertile, being a rich d~rk loam. At the end of
six miles we again entered the thick timber, crossing a small divide separating two creeks that
flow into the Clearwater-; the timber upon this divide we found to be principally cedar and fir.
We soon fell upon the head of a second creek flowing towards the west, and called by the Nez
Perces Indians Esh-ske-esh-skil, and two miles farther reached the main Camash prairie. It is
two miles wide and six or eight in length, perfectly level, and enclosed on all sides by forests of
pine growing from sixty to eighty feet in height. Through the prairie is a small creek or slough,
around whic~ they encamp during the camash season. It is a great resort for all the Indians in
this vicinity, principally the Nez Perces, Creur d' Alenes, and sometimes Spokanes, it being a
favorite racing ground with all the Indians. Here we struck a large trail which tended to the
Nez Perces' camp; this Camash prairie being sixteen miles from our camp of -y esterday, and
twelve to the Clearwater river. Six miles from the Clearwater we reached a large creek flowing
with a rapid current over a rocky, stony bed, through high, rocky, steep mountains. This creek
is called by the Nez Perces Nahwah; it is twenty yards wide, and empties into the Clearwater
about twenty miles below the Nez Perces' camp; we crossed this creek and began the ascent
of a steep mountain, the last of the Rocky and Bitter Root ranges. This mountain was formed
principally of a light friable rock, containing much mica. Gaining the summit of this mountain,
we had an excellent view in every direction. In front of us lay the broad ocean of prairie upon
which we were about to entet, and behind us the immense bed of rugged and uninviting mountains with which we had been but too familiar. To the south lay distinctly in view some steep
spurs of the Snake River chain towering high in the sky, while towards the north lay the rugged
chain bordering the Creur d'Alene country on the south. It was after sunset when we reached
th e Clearwater, which we found to be a stream one hundred and thirty yards in width, channelwater two feet deep, and flowing in some places with a rapid current, over a rocky and pebbly
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L d. The valley f this stream is about nine miles wide, and bound d on each side by high,
st p clay b k , d stitute of timber. While descending the steep hill to gain the river we met
with large quantities of volcanic rock lying scattered over the ground, presenting a vesic~lar honeycombed surface. We eros ed the Clearwater after dark, and at a mile - distant reached a few
lodges of Nez Perces Indians encamped on the Komyer creek. Here is the country of the Nez
Perces Indians, where they have large fields enclosed, large herds of cattle, and an abundance of
the fruits of nature. The soil here is very fertile, and the winters are represented as being very
mild. They raise large quantities of wheat, potatoes, beans, peas, and onions. The Salmon
river, which is only two days distant, affords them an abundance of fish. Large quantities of
ben·ies are found on the streams flowing into the Clearwater. · Their Camash prairie is only
twelve miles distant; nature thus affording them every advantage arid every means of sustaining
_life, and causing them to live happily and contented. At present they are provided with no mill,
the want of which they feel very much; at present they make use of the wheat by either boiling
or pounding it.
The journey across the mountains having proved very fatiguing to our animals, I concluded to
rest a day in camp with the Indians, and did not resume our journey until 4 p. m. on the next
day, having been delayed in searching for some of our horses that had strayed from camp. We
lost them yesterday' and though the men were in search of them all day' they were unable to
discover them. I was disposed to believe my Indian friends had cached them; for it was only
after offering them a large reward that they started in search of them, when in a few minutes
they brought them in. I was at this place forcibly reminded of the national characteristic
meanness and avarice of these Indians. I have met them many times in the mountains, and
they have to me always displayed those same traits of character. I desired one of them to
accompany me on my journey, but he demanded such an enormous reward for his services that
I told him I preferred travelling alone to being imposed upon by them.
Resuming our march, our course tended over the high bluffs bounding the Clearwater on the
south for a distance of three miles, our course . being 6° north of west magnetic. At the end of
this distance we reached the high, broad, rolling prairie, over which we travelled five miles, to a
fork of the river now dry, but when supplied with water, flows through a deep, narrow, rocky
gorge or ravine. At six miles farther we reached a second creek, containing water also, flowing
through a narrow ravine, the creek being fringed with willow and a few broad-leafed cotton-wood
trees; a few scattering pines were also -to be seen growing along the slopes of the hills. Having
travelled a distance of fourteen miles, we encamped on the right bank of the creek, having travelled until after sunset, in order to reach good grass and water. We found the old grass of the
prairie burnt, but the young grass was now springing up. We had an excellent view of the
Rocky mountains from the west, as also of the mountains bordering the Snake river, all being
clad with the pine. The day was bright and pleasant, and the night clear and mild.
October 3.-Commences clear and bright, though cool. Ice made this morning about daybreak.
Resuming our journey at an early hour, our trail lay over the rolling prairie for a distance of six
miles, when we reached a creek emptying into the Clearwater, and flowing through a deep, narrow gorge of volcanic rock about one hundred feet deep. From this point, for eight miles, our
trail lay over the rolling prairie, when we entered an open pine forest, through which we travelled for a distance of eight miles, when we reached a small creek running towards the west, and
called by the Nez Perces Lappahwat, which we followed for a distance of six miles, when we
reached the trading establishment of William Craig, where we encamped, having travelled a distance of twenty-eight mil s. The Lappahwat valley is five hundred yards wide, bounded on each
siue y hi b, bare hill or luff\ and the soil is quite fertile. Here we found several fields en1
, and at ni ht th Indians brought us onions, cantaleups, pumpkins, and tomatoes, being
tb. fir t web·
e n ~ r tw nty- n month ; they proved truly refreshing. The climate here is
ill, a
all
r en g tabl s are found t gr w well, and in the greatest abundance. The
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soil in many places is a rich loam, and about two feet deep; in fact, since leaving the mountains
we have found the soil very fertile. Through this valley, as also in those already passed, we
found large bands of Indian horses, and on arriving at Mr. Craig's we found hogs, goats, and
chickens in great abundance.
October 4.-Com~ences bright and pleasant. Having secured a guide at the Nez Perces'
camp, we resumed our journey, which lay down the valley of the Lappahwat to its junction with the
Clea1 water, thence down the left bank of the Clearwater to its junction with the Snake river or
Lewis's fork of the Columbia, where we encamped for the night. The valley of the Lappahwat
near its mouth we found to be half a mile wide, and contains many Indian farms; the soil here is
very fertile, and large fields of corn and potatoes are here grown. At the mouth of this creek,
on the right bank, is Spalding's old mission, which was abandoned after the Whitman massacre.
This place being well sheltered by the high hills and bluffs of the valley, renders it a very desirable station for a trading post or a large farm, or an Indian agency. The grass along this route,
however, we found very sparse, being either burnt, or destroyed by the large bands of horses
roaming over it. The rock along these bluffs is volca~ic. The valley of the Clearwater we
found to be half a mile wide, and the river one hundred and fifty yards wide, :;md flows with a
gentle and equal current to its mouth. At its junction with the Snake river it is nearly two hun ..
dred yards wide; the Snake river at the same point being two hundred and fifty yards wide,
with a rapid current. The bluffs on the right bank are high an.d steep, and perfectly destitute of
timber and grass, while those to the south are quite low, and covered with a rich growth of
nutritious grass.
October 6.-Commences cold and rainy. It rained moderately during the night, accompanied
by a heavy wind from the west; and having encamped on the bare rocks ofthe beach, our camp
this morning proved truly uncomfortable. As soon as the wind bad lulled, we crossed the Snakeriver in a canoe that we had secured the day before. We made the crossing without difficulty,
and at 12 m. resumed our ~arch a~ong the left bank of the S.n ake and Clearwater rivers; the
water is of a deep sea-green color, and is very deep. The banks are for.rned of gravel and
rounded water-worn stones, the marks on which show that at the high stage of water the
river is from ten to fifteen feet higher than we found it. Our road along the Snake river was
much obstructed by rocks and stones for a distance of seven miles, when we reached a great
bend of the stream, the river turning towards the north, which here is two hundred yar-ds wide,
and flows with a rapid current, with falls and cascades, through high, steep bluffs or hills; those
on the right bank being covered with a very sparse growth of grass, while those on the left are
formed mostly of columnar rock, fragments of which are continually falling, obstructing the pathway along the whole route. On reaching the bend referred to we left the river, our course being
nearly due west. Here we reached a small stream or run flowing from the west, through high,
steep bluffs, similar in every respect to those along the Snake river. This creek is called by the
Nez Perces the Alpahwah. 1t is bordered by the willow, long-leaved cotton-wood, birch,
sumach, cherry, white haw, honeysuckle, and gooseberry. It is from eight to ten yards wide
and fifteen inches deep, and its valley bordered on each side by high, bare bluffs. Having
travelled a distance of twelve and a ha!f miles, we encamped on the left bank of the Alpahwah,
at its forks, finding very good grass and an abundance of wood. On reaching the Snake river this
morning, the guide, who was a Shawnee Indian who had accompanied us from the Bitter Root
valley, desired to return. Permission was granted him, when he returned on foot, packing his
saddle and bedding to the nearest Indian camp. The rain, which poured in torrents during the
earlier part of the clay, abated towards noon, but recommenced at 3 p. m., and continued with
force till night, accompanied by a heavy wind from the west. At 7 p.m., however, it ceased,
with a clear sunset, giving promise of a bright morrow. The soil along the route to-day, where
not covered with rocks and stones, we found fertile, and is well adapted to the growth of corn,
potatoes, and wheat, together with many garden vegetables. We saw several fields that had
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be n n lo ed by the Indian , in whi h were standing the stalks of corn and the remains of wheat
and veO' tabl . The Indians little und r tanding the art of agriculture, secure from the soil not
more than one-fourth of th· t which it i::s capable of yielding. They are badly supplied with
farming utensils, and are compelled to use any and every thing, such as sticks, horns of animals,
&c., in tilling their crops. Th ir fences are roughly and rudely made, being mostly formed of
underbrush and bushes, the twigs of -vvhich are interwoven with each other, thus aff()rding a very
weak and insecure protection against the bands of horses that they possess. Many fine bands
of horned stock were to be seen browsing along the borders of the streams, while large bands
of horses nearly wild were to be seen along the tops and ridges of the bluffs. The country to-day
we found much cut up by trails and roads leading in every possible conceivable direction, and
which were well calculated to confuse the traveller.
October 6.- We resumed our march this morning up the eastern fork of the Alpahwah for a
distance of two miles, when we ascended the bluffs bounding it on the west. Gaining the top,
we reached the broad rolling prairie, over which we travelled for a distance of five miles, when
we reached a small stream called the Pelahat, flowing towards the west. The valley of this creek
is. half a mile wide, and covered with a most beautiful growth of nutritious grass. It is ten
yard~ wide, fifteen inches deep, and timbered with the white haw, cotton-wood, and willow, but
principally the latter. It is bounded on each side by a range of prairie bl1:1ffs about one hundred
and fifty feet high, and covered with a rich growth of grass. Travelling down its right bank for
a distance of seven miles, we crossed to the opposite bank, and at a distance of two miles crossed
over a series of rolling prairie hills for three miles, when we reached a beautiful creek, called by
the Indians and others Two Canon. The valley where we struGk it is eight hundred yards
wide, and bounded on each side by high, steep, and in some places rocky bluffs, two hundred
feet high. The stream is fifteen yards wide, and twelve inches deep, and bordered with the
cotton-wood and willow, principally the former. The grass here we found to be indifferent and
sparse, though the ~oil is quite fertile. On this creek lives a trader by the name of Marangois, a
Frenchman, who has several fields enclosed, and with a large family lives quite comfortably.
The Two Canon forms the southern boundary of the Nez Perces and Cayuse Indians. Leaving
this creek~ we travelled over a beautiful valley prairie for a distance of ten miles, when we struck
the northern branch of the Touchet, which we found to be a large and bold stream, flowing through
a valley a mile wide, and bounded on each side by a range of beautiful hills. There is no
stream that we have found, from the mountains to the Dalles of the Columbia, which is as well
wooded as the Touchet, nor is there found in any of the valley bottoms soil of a richer character than that found in this valley. The winters are represented as being mild; thus affording
every inducement to the grazier and the farmer. Having travelled a distance of thirty miles,
we encamped on the left bank of the stream ; and the next morning, making an e(lJ'ly start, we
reached at 4 p.m. the ranche of Messrs. Brooks, Bamford, and Noble, where we rested a day to
refresh ourselves and animals. Tbe country travelled over was a rolling prairie, and many of
the bottoms were exceedingly rich and fertile. Large bands of Indian horses were seen along
the hill-tops, and through the numberless bottoms of the rolling country. I have seen no country
superior to that of the Nez Perces and Cayuse Indians, and which offer to the grazier and the
agriculturist inducements which are rarely surpassed in any region. The grand recommend.ation
and capability of this whole region is its peculiar adaptation to grazing purposes; and were it
well wooded, could not be surpa sed by any section west of the Rocky mountains.
R suming our march on the 9th, we reached Fort Wallah- Wallah, where we met the party
under James Doty, Esq., who had taken the Creur d'Alene route, and arrived the day previous
ecuring s me fre b meat at this point, we took the river road, by the Columbia, to Fort Dalles,
wh re w arriv d n the 14th of Oct ber, when a portion of my party were discharged, and the
pu li r p rty turned over to the quartermaster.
Takin a retro pective view of the country passed over from the Bitter Root valley to the Nez
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Perces' camp, I can arrive at but one conclusion-that the route is thoroughly and utterly impracticable for a railroad route.
From the head of Lo-Lo's fork to the Clearwater the country is one immense bed of rugged,
difficult, pine-clad mountains, that can never be converted to any purpose for the use of man.
This is the route followed by Messrs. Lewis and Clark, in 1804, and by Dr. Evans, the United
States geologist for Oregon, in 1S50. In a conversation with the latter named gentleman, he told
me that it is by far the most difficult and uninviting country that he has ever examined in all his
tours through the Rocky mountains; and I am compelled to say that, in all my explorations in
that region, I have never met with a more uninviting or rugged bed of mountains. The whole
country is densely timbered, save at a few points where small patches of prairie occur suffi.':'
ciently large to afford camping grounds ; but beyond this it cannot be converted to any useful purpose. The country from the point where I crossed the Clearwater to Fort Wallah-Wallah is a
high-rolling prairie, and is well adapted to agricultural and grazing purposes, and affords an excellent home for the Indians inhabiting that region.
Having examined three routes across the Bitter Root mountains, I pronounce the one by the
Creur d'Alene country to be the most feasible and prac6cable; the only obstruction from the
Bitter Root valley to the Snake river being the divide of the Bitter Root mountains, which would
involve a tunnel of a mile to a mile and a half long, and the crossing or bridging of the Bitter Root
or St. Mary's river. Should the line along the Creur d'Alene lake and Spokane river be the link
from the mission, no bridging of streams would be necessary save that of the Spokane river,
which, during low water, is fordable, and which never rises over four feet; it has good banks on
either side, and in many places could be bridged by a single span or arch. But should th~ lines
direct to W allah- W allah be the route chosen, it would involve the necessity of bridging the two
guts of the Creur d'Alene lake, which could be done by a single arch each. I refrain from entering into details at this point of the route, since it has been examined and will be reported upon
by Mr. Doty.
Accompanying this I submit a map of the country travelled from Cantonment Stevens to Fort
Dalles, together with a series of sketches characteristic of the different points of my route.
Very respectfu1ly, your obedient servant,
J. MULLAN,
Lieutenant United States Army,
Governor I. I. STEVENS,
In Charge of Northtrn Pacific Railroad Survey.

LETTER OF GOVERNOR I. I. STEVENS TO THE SECRETARY OF WAR, ADVISING THE CONDITION
OF THE SURVEY, AND TRANSMITTING REPORTS OF LIEUTENANT JOHN MULLAN, U. s. A., AND
MR. GEORGE W. STEVENS.
OLYMPIA, W. T., January 3, 1855.
SIR : I have been prevented, by delays on the route from Washington city to this place, and
the time required to examine reports and adjust accounts, advising you earlier of the condition of
the survey of my route.
The winter parties returned in October. The reports of Lieut. Mullan have been handed in,
and will be forwarded by this mail. Those of Mr. Doty wilt be ready in a few days. By the
next mail I hope to be able to forward th~m to the department. I will observe that, for the want of
the proper instruments, the field barometers being either broken or out of order, no profile was
brought in by either party, and, excepting the observations at the fixed stations, no additional
observations were made to test the profiles submitted by me, and of which the observations have
been lost.
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I ha c already ubmitted my views in full as to the additional work required on my route:
The importance of a omparative survey of the lines of the Columbia river and the Snoqualme
Pass wa dw It upon, a well as of surveys to show whether the Little Blackfoot passes of the
Rocky mountain could b~ r ach d from St. Paul by a more direct route, crossing the .Missouri
and Yellowstone, and direct from the western fi·ontier of Iowa and Missouri by a route through
the Black Hills. The intermediate routes were also referred to, and much stress was laid upon
the importance of making a survey of the general route pursued by me over the Camr d'Alene
mountains in October, 1853, to determine whether it was practicable for a railroad, thP-reby abridging the distance nearly one hundred miles, as well as upon a survey of the route pursued by
Lieut. Mullan in March last, on his return from Fort Benton.
Without going further into particulars, I have the honor herewith to enclose a report of Lieut.
Mullan, urging the importance to the complete exposition of the character of the northern route,
that a profile should be run up the Missouri to Fort Benton, and thence by the Northern Little
Blackfoot Pass and the Creur d'Alene route to the Columbia valley. Lieut. Mullan's route over
the Creur d'Alene mountains differs from my own in following a trail over the divide a few miles
farther north. The pass is much lower, and, in the judgment of Lieut. Mullan, perfectly practicable for a railroad, and involving a tunnel from a mile to a mile and a half in length. But little
work is required to make it perfectly practicable for wagons.
I have the honor herewith to enclose a copy of Lieut. Mullan's report, and to recommend it to
the favorable action of the department. His estimate I consider reliable, and his plan of operations perfectly practicable.
Should Congress make an appropriation for a military road from Fort Benton to W allah-Wallah,
it could not be placed in better hands than Lieut. Mullan's, and thus a test be furnished to the
work on the railroad exploration, as pointed out by him, at a much smaller sum than is given in
his estimate.
I also have the honor to enclose the copy of a report by Mr. Stevens, submitting a plan and
estimate for determining with accuracy the latitudes and longitudes of the principal stations, with
the view of making the past observations available, and to recommend its adoption by the department.
Recapitulation.-Estimate of Lieut. Mullan, $6,000; estimate of 1.\Ir. Stevens, $5,600; total,
$10,500.
I am, sir, very respectfully, your most obedient servant,
ISAAC I. STEVENS,
Governor r.f Washington Territory.
Hon. JEFFERSON DAvrs,
Secretary of War, Washington, D. C.
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MULLAN, U. S. A., ON A PASS IN THE ROCKY MOUNTAINS AND
THROUGH THE BITTER ROOT MOUNTAINS.

A

PASS

Or.YMPIA, W. T., December 12, 1864.
IR: I have the honor to submit for your consideration the following brief report on a pass in
the Rocky mountains and a pass through the Bitter Root mountains, which I found in my
explorations during the present year.
. A J'OU have already been informed, I found a pass in the main chain of the Rocky mountains,
m larch la t t~r ugb which I travelled with a wagon, without the slightest difficulty. The
appr ch s t th~ P. from either side ar easy and gradual-superior by far to any that I have
met in my anunat10n through the mountains. This pass connects with the falls of the Missouri
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by a high-rolling prairie country on the east, and directly with the valleys of the Little Blackfoot
and Hell Gate rivers on the west.
During my examinations, my time was devoted more to reconnaissances than to detail surveys.
This was necessary, owing to the very meagre and unreliable information that was at our disposal
from any and every source. Had a detail survey been made over one route, to the exclusion of
a second or more in that particular region, it would not, I fear, have given satisfaction either to
the department or to yourself; and I am confident that I should not have been enabled to give a
decided and positive opinion as to the superiority of one over another; for had the time been
spent in examining minutely one particular line, and it, in the end, been found impracticable, it
might have been possible· that a better route was to be found to our right or our left, and yet we
be perfectly unconscious of it.
Taking the view, therefore, that the mountains shonld be examined and reconnoitred in a
general manner, in order to discover and explore such passes as might exist, I devoted my time
and labors in carrying out this plan. In so doing, I went through several passes, and this one in
the Rocky mountains I now refer to I deem the most practicable of all.
But, owing to the want of proper instruments, after its discovery I was not enabled to give i~s
position astronomically or its accurate profile. Suffice it to say, however, it is the best pass I
have yet found in the mountains, with excellent approaches on either side. This pass extends to
the Bitter Root and St. Mary's valleys, by the Hell Gate defile. The route then followed is by
the Bitter Root valley to the mouth of the .St. Regis Borgia creek; thence up this creek to the
divide of the Bitter .R oot mountains, to the north gut of the Cceur d'Alene lake; thence either by
the Spokane river to the Columbia, or by crossing the two guts of the Cceur d'Alene lake to
Snake river, at or near its great bend in the vicinity of Fort Wallah-Walla:h, or avoiding the
Snake river in toto by striking the Columbia over a high-rolling prairie country to the mouth of
the Yakima.
I. deem an instrumental survey of these two passes to be vitally necessary, in order to show
their relations to the passes already explored and surveyed, and at . the saine time show their
advantages as compared to the passes already examined through the Rocky and Bitter Root
ranges of mountains; and 1 further deem them .essentially necessary, in view of a final report upon
this great and momentous question.
Were there no other consideration to induce this, the fact alone that the barometric profiles of
the expedition were lost while on their way to Washington city, is, in itself, a sufficient argument
to have a more thorough examination made in that interesting region of country.
Owing to the action of the Indian Department, in conformity to an act of the last Congress,
authorizing it to hold a council with the Indian tribes at Fort Benton during the coming season, I
would suggest the following plan, which might be submitted to the Hon. Secretary of War for his
approval or disapproval.
Presupposing that a large force will be present at the council, a party of one officer and four
employes might be authorized to accompany it for protection as far as the tails of the Missouri
from St. Louis. A party so starting and so organized could determine the latitude and longitude
of those points of the Missouri to the falls not yet determined, as well as ascertain the heights
above the sea of the principal points along the route; thus giving the profile from St. Louis to the
Great falls of the Missouri. The party then starting fi·om the falls would be enabled to make a
detail and instrumental survey of the two passes I refer to, even so far as to running a line of
spirit-levels through the passes, with their approaches on either side. Thus taking advantage of
this council to be held at the falls of the Missouri, a party of five men would be complete in itself,
and would be enabled to develop the satne facts that it might take a party of twenty-five or
thirty-the smallest party that could be sent with safety into that country-supposing them to
t ake advantage of the presence of the men who will necessarily be at the council.
Taking into c.onsideration tpe exce~dingly _eco~omical and small scale upon w~ich such an
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xpe iti n
ld be carri d n, it does eem to me that, upon a proper representation being made
to the Ion. , cr tary of "\Var, he must n cessarily see the great ad vantage flow in? from it. .
I have estimated that a sum of five thousand dollars will thoroughly and efficiently orgamze
the party, keep it in the field, and cover any and every expense attending it under the most
unfavorable circumstances.
Considering, therefore, the great ends to be accomplished, I would most respectfully lay before
you this letter for your consideration.
Truly, your most obedient servant,

J. MULLAN,
Lieutenant U. S. Army.

Governor I. I. STEVENS.

REPORT OF MR. GEORGE W. STEVENS, SUBMITTING A PLAN AND ESTIMATE FOR DETERMINING
WITH ACCURACY THE LATITUDES AND LONGITUDES OF THE PRINCIPAL STATIONS ON THE
ROUTE NEAR THE 47TH AND 49TH PARALLELS.
OLYMPIA, W. T., December 21, 1854.
SrR: In the progress of the main train of the Northern Pacific Railroad Exploration and Survey, it was intended to make, at several of the important points on the route, observations of
moon culminations with the transit instrument, for the accurate determination of longitudes ; but
on taking the field it was found that marches must be made with far greater rapidity than was
anticipated, and that time would not admit of this instrument being set up for a sufficient length
of time at any of the proposed stations. Throughout the whole route, the sextant was used upon
every favorable night for the determination of time and latitudes. The latitudes thus secured
are good throughout, and the chronometric longitudes might be made of use had we accurate
determinations of the principal stations from which to check them. The meth~d of lunar distances was not made use of, from the knowledge of the fact that the best observations give but
inferior results, and my own limited experience would not authorize their attempt. Nor was the
astronomical party supplied with a telescope suitable for observing the ecl~pses of Jupiter's satellites and occultations of fixed stars by the moon.
Could the route be again traversed with a small party under my direction, whose movements
might be entirely independent of those of a large train with other duties to perform, and the
transit established at the principal stations during at least one lunation at each, not only might
the stations so occupied be determined with close approximation to the truth, but the observations at intermediate c1:1 mps made on our way from the Mississippi might be brought into use.
Olympia has been occupied during the past summer as such a station, and the observations
made, whenever the weather would permit, give a good determination for this point.
I would most earnestly ask that the opportunity may be afforded me of recrossing the northern
route, and I would submit the following as a programme of operations, which would serve the
requisite ends :
To occupy \Vallah- W allah, Pend d'Oreille lake, (its eastern extremity, where the Clark's fork
·enters it,) St. Mary's village, Fort Benton, Fort Union, and Sauk rapids, our point of departure
from the Mississippi, as transit stations.
At each of these stations, besides the observations of moon culminations, observe all the occultations available, and eclipses of Jupiter's satellites. The longitude determined by an occultation
is deemed more reliable than by the other method, when made under favorable circumstances,
and made in connexion with transit observations is particularly valuable. In so high latitudes as
those of tbi r ute, t e atmosphere is not so favorable for observing the eclipses of Jupiter's satellites as in the lQwer latitudes; nevertheless, they will give very fair results. They may be
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observed quite frequently while en route, and thus serve as checks on the chronometric longitudes.
As the long stay at the principal stations will afford the means of obtaining excellent observations
for the rates of the chronometers, it is believed that the position of every camp may be determined with a near approximation to the truth.
Occultations are of rare occurrence, and it can hardly be expected that more than two, possibly
but one, can be observed during a lunation.
.
At each principal station, extended series of latitude observations with the sextant should be
made; and also the latitudes of the camps en route be determined.
The requisite instruments are in store at this place; consequently no outlay for instruments is
needed. The party should contain, besides an assistant, three packers and a cook. The principal expenditures would be for the services of the members of the party, their subsistence and
transportation.
vVith a small appropriation, therefore, these observations can be made, and their value cannot
be overrated. Although a list of longitudes might have been obtained· on our route hitherward,
the rapid marches and all the circumstances of the movements of the train were such, that geJod
results could not have been secured. With an appropriation enabling the carrying out of a programme similar to the above, I think such positions can be determined as will answer for the
ground-work of a map published in the year 1855, and which will not be materially corrected by
future explorers who may visit these points.
I have estimated $5,500 as the total cost of the proposed operations.
From Fort Benton I would propose, as the chronometers kept tolerable rates from the Mississippi to this point, to descend the Missouri to St. Louis, stopping to occupy Fort Union as a permanent station, and making the usual camp observations all the way. Afterwards, I would
propose to visit Sauk rapids, and occupy that station. By this arrangement a great expense
may be saved, and every object be effected. Should a steamboat be chartered for the Blackfoot
council, I could probably connect with her at Fort Benton; otherwise a row-·boat can there be
obtained in which to descend the river to the settlements.
I have made the following programme of the periods to be allotted for the occupation of each
station as far as Fort Union. The distances separating them can be easily made in the times
intervening :
At Wallah-Wallah, from April 20 to May 10.
At Pend d'Oreille lake, from May 20 to June 2.
At St. Mary's village, from July 17 to August 6.
At Fort Benton, from August 16 to September 5.
At Fort Union, from September 18 to October 5.
Should the appropriation asked .for be made, it is to be hoped that I may be able to reach
Wallah-Wallah at the time above specified; otherwise another lunation must be awaited.
It is indispensable that a portable observatory, with a stand for transit, should be carried along,
as at none of the stations proposed to be occupied for an extended series of observations can the
proper materials for their construction be procured. A stiffiy braced frame, with roofs, sides, &c.,
of water-proof canvass, may be made, which will not be very difficult of transportation.
Very respectfully and truly yours,
GEO. W. STEVENS.
His Excellency I. I. STEVENS,
Governor of Washington Territory.
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LETTER 0. GOVERNOR I. I. STEVENS TO THE SECRETARY OF WAR, TRANSMITTING TWO REPORTS
OF MR. JAMES DOTY.
OLYMPIA,

W. T., April20, 1855.

rR: I have the honor herewith to enclose two reports from Mr. James Doty-the first dated
at Olympia, December 15, 1854, giving the results of his exploration from Fort Benton, along
the eastern base of the Rocky mountains, to latitude 49° 30'; the second dated at Olympia, January 1, 1855, giving the I:esults of a reconnaissance from Fort Benton to Cantonment Stevens in
July, 1854, and of a survey from Fort Benton to Olympia in September and October, 1854.
These reports will close my series of preliminary reports in relation to the exploration and
survey of the northern railroad route, under the original instructions of the War Department. If,
in the course of my Indian duties the present season, additional information shall be gained, I
will submit it to the department for such disposition as may seem to the department appropriate.
By referring to the first report it will be observed that there is every probability of the existence
of a wide, open pass, formerly in extensive use by the Indians, some twenty miles south of the
pass explored in October and November, 1853, by A. W. Tinkham, Esq., assistant engineer.
I will extract as follows from that report :
" May 24.-The Marias river comes through a gap in the mountains some fifteen miles in
width. The country is hilly, and densely timbered with pine; but the soil is rich, even in the
highest hills. There are, however, many grassy openings or small prairies from one to ten acres
in extent. From a peak of mountains, next below the highest range, I obtained a good view of
the course of the river, and found that it runs northeast, while Mr. Tinkham's survey makes
its course southeast. His description and topography of the pass and mountains do not agree
with the reality, and it would certainly seem as though he could not have passed through here.
Farther, directly up the main stream, is impracticable; but this wide depression, and no mountains to be seen in the west, would seem to indicate the existence of a favorable pass on some of
its branches. A sextant observation at noon gives for the latitude of our camp 48° 20' 59",
which is more than twenty miles south of the location giver.1 this river by Mr. Tinkham."
Again:
"At a distance of four miles more I ascended a lofty hill, from the summit of which I obtained
a commanding view of the pass and the course of the river for a long distance to the southwest.
"The pass continues about fifteen miles in breadth; the country hilly, and densely wooded
with pine. The mountains on either hand are lofty and ruggell., showing generally perpendicular
rock from within three hundred feet of their summits, and are covered with snow as in midwinter. Snow-banks were also found on the north side of many hills in the pass. Up the pass
to the southwest no mountains obstruct the view, and I am satisfied that Mr. Tinkham could not
have passed over this trail, as he could not pronounce this portion of the pass so difficult as his
report and topography represent it. This pass is not vouched for as a good railroad or packtrain route; yet it is believed worthy of further examination, and I only regret that I cannot
make it, as your instructions require me to be at Fort Benton in the last days of this month."
The second report gives much detailed information in regard to the railroad practicability of
Lewis and Clark's Pass of the Rocky mountains, a comparative view of the merits of the Big
Blackfoot and Northern Little Blackfoot trails, and the details of a new route-the route from
the Creur d'Alene mission to Fort Wallah-W allah.
A sketch accompani s these reports.
I am, sir, very respectfully, your mo to ·llient,
ISAAC I. STE ENS,
Governor of rVashington Territory.
n. EFFER. 0
AVJ ·,
ccretory of ~Var, f ashington, D. C.
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REPORT OF MR. JAMES DOTY OF A SURVEY FROM FORT BENTON, NEAR THE GREAT FALLS OF THE
MISSOURI, ALONG THE EASTERN BASE OF THE ROCKY MOUNTAINS, TO LATITUDE 49° 30 1 N.
OLYMPIA, W. T., December 16, 1864.
SIR: I have the honor to submit the following report of a survey from Fort Benton, near the
Great falls of the Missouri, along the eastern base of the Rocky mountains, to latitude 49° 30'.
May 10, 1864.-Morning cloudy and cool, with the thermometer 47° at 7 a. m. Had the
horses brought up early, but it took a long time to pack them, especially the mules, which were
very unruly on account of their long furlough from work. A~ 11 a. m. left Fort Benton, heartily
glad to be out of it, and once more in the plains. My party consisted of Hugh Monroe, interpreter and guide; Henry Koaster an-d Benjamin Lint, soldiers; and an Indian boy to lead the
odometer, which was fixed on a light pair of wheels drawn by one horse. Taking a course
about south 20° west, passed up the Missouri river, and struck it at the mouth of a large ravine
known as the "Big Coulee." Here we camped, having I!fade 11i- miles.
May 11.-Morning clear and very warm. The mules were difficult to catch and pack, and
we made a late start. Took a course for the Great falls, endeavoring to keep near the river.
Crossed a number of deep ravines, and finally came to some that were impassable, and were
compelled to go around them. These ravines commence in the. dividing ridge between the Missouri and Teton rivers. They are narrow, one hundred and fifty to three hundred feet deep,
with a steep descent to within fifty feet of the bottom, and for the remaining distance are perpendicular walls of red sandstone. Saw during the day numbers of antelope. At 6 p.m. had a
thunder-shower, accompanied by a srong and very cold wind from the north. Just at sundown
heard the roar of the falls, and saw the cloud of spray always hanging over them. The descent
towards the falls is by an easy slope until reaching a nearly perpendicular descent of fifty feet,
over red and gray sandstone rock. Descending this, we found ourselves upon a grassy plateau
three or four acres in extent, the descent from which is also perpendicular, excepting in one
place, where the mules got down. This brought us nearly on a level with the river; and crossing a luxuriant grass plat, and down another stair or step, we were at the water's edge. Here
we encamped, almost under the Great falls, and in the identical place where Lewis and Clark
~ncarp.ped when they ascended the lYlissouri. lVlade to-day 28.77 miles.
May 12.-Morning clear and very warm, even before sunrise. Being much in need of fresh
meat, I went hunting in the hills, and in an hour killed an antelope. After breakfast I examined
the falls. They are about eighty feet in height, formed by a barrier of limestone and hard red
sandstone, and the perpendicular bluffs on either side of the river are of the same formation.
Immediately below the falls is a point of rocks extending one-third of the distance across the
stream, and terminating in a platform two hundred feet square and fifty feet high. When the
river rises this rock becomes an island, as is evidenced by the large piles of drift-wood lying upon
the point connecting it with the shore. From this rock is obtained the best view of the "Great
Falls" of the Missouri, which, although not equalling Niagara in grandeur and sublimity, yet presents a grand and beautiful scene; and 'looking upon it in the wildness and loveliness of the
plains, the snow-clad peaks of the Rocky mountains in full view, reflecting that it is 2,500
miles from civil1zation, and how few white men have seen it, it presented to me a scene full of
interest. The narrow bottom skirting the river below the fall extends some eighty rods in length,
and contains about five acres. Upon it are growing a few dwarf cotton-wood, red cedar, box
alder, and cherry bushes. I noticed here several varieties offlowers. Ofthe grizzly and brown
bears, so numerous here in the days of Lewis and Clark, no trace remains save a solitary den
in the rock, where some huge grizzly passed the winter.
Had much difficulty in getting the mules up the rocky road they came down, and it was 11
o'clock before we were fairly under way. Took a course northeast, to head the coulees, and
then turned nearly due south. In four miles passed near the upper fall, which I visited last
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wint r. Pa d v r a 1 vel or .Jightly-rollinCY plain, and in fifleen miles reached Nab-too-see or
~I dicine river, ight mil from it mouth. Having directed the men where to encamp, I rode
down the ri er.
un river, at its junction with the Missouri, is one hundred and seventy-five
yard wide; deep, with a trong current. It does not overflow its banks, although they are no
more than six to eight feet high. It is different from other streams in this country, in passing a
broad valley bounded by hills of easy slope. The course of the Missouri is here northeast, and
its banks are low. The soil is a light, sandy loam, of considerable fertility, and bears a luxuriant crop of grass. The timber is poor, consisting of cotton-wood of small growth, white willow, birch, and box alder. As a location for an agency and farm, this does not compare favorably with the Highwood river, where the soil is better, timber and stone abundant, and the
distance to the head of navigation on the Missouri only eighteen miles, while from here it is
thirty-five miles. Saw a large number of geese, two of which I killed. Reached eamp at sundown. Made to-day 19.66 miles.
May 13.-This is a clear, warm morning. Up early, and at 8 o'clock started up the river.
The travelling is very bad. Heavy storms have passed here lately, and quantities of hail are
still to be seen in the hollows, and the ground is so soaked with rain that the horses sink to their
fetlocks in mud as tenacious as glue. Finding it impossible to travel here, we made a detour to
the right, keeping on the hills, where the road is better. Struck the river again in a few miles,.
and continued up the river. Noticed to-day many birds commonly seen in the Western States,
as the meadow lark, red-winged blackbird, cow birds, pigeon hawk, black eagle, robin, swallow,
plover, mallard duck, teal, &c. It is impossible for me to procure specimens of birds, as I have
no fine shot.
Procured several varieties of flowers, which were carefully preserved. The river is becoming
~healer and more rapid. The country continues the same as near the mouth. Encamped at an
early hour at the foot of a large island more heavily timbered than any point below. Half a
mile below my camp is where the main train crossed the river, and, passing to the north of Crown
Butte, entered the Blackfoot Pass. Crown Butte and the Big Knee near it are lofty, fiat-topped
buttes, called by the Indians the Rattlers, and are prominent land-marks, indicating the position
of the Blackfoot Pass and Lewis and Clark's Pass. They can be seen from the Highwood
mountains, sixty miles distant. Made to-day 23! miles.
May 14, Sunday.-To-day we remained in camp, as I am opposed to travelling on the Sabbath when there is not the slightest necessity for so doing. After breakfast I walked up the
river, in the hope of finding some specimens for the natural history collection, but was entirely
unsuccessful. Excepting a number of new flowers, I saw nothing worth collecting. Returned
to camp at sundown. Barometrical observations have been taken at proper points upon the
route, and also observations in camp.
May 16.-Morning clear and pleasant, but cool. Passed up the valley, keeping close to the
river, and in five miles came to a flat-topped butte; continued along its base in a narrow bottom,
and in twenty miles found that the river washed the base of the butte, which is here of gray
sanllstone, rendering farther progress in this direction impracticable. Turned back, and made a
long detour to the right, and struck the river again opposite two large islands, and here we encamped, having made 24.62 miles. One mile from here we crossed Mr. F. W. Lander's trail,
which is not correctly laid down on the map. The river does not fork here, and channels between islands must have been mistaken for the three forks laid down. Collected to-day six new
varieties of flowers, but aw no snakes or reptiles. Country the same as passed over yesterday;
grass luxuriant; hills low, and no coulees. Night clear and cool.
May 16.-1\1 ved early, keeping now on the high ground, and cutting the bends of the river as
the vall y i becoming narrow. Country more broken, and soil better than I have yet seen.
River b nds m re to the west, and we are now travelling directly towards the mountains, the
m re lo ty f ;vhich are cov red with snow. On our right, about the centre of the great semi-
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circle formed by the mountains, stretching from the gate of the mountain on the Missouri to the
sources of Sun river, stands a lofty, conical shaped mountain, called by the Indians Hart
mountain; it is ten miles from the main chain of mountains, and is a very prominent landmark, indicating the position of Lewis and Clark's Pass, and another pass on the south fork of
Sun river.
Night clear and cool. In the afternoon passed a large fork coming in on the south; it is nearly
as large as the main stream, and does not appear to have an extensive valley in the mountains ..
Just above this I killed a large elk, and therefore I call this "Elk fork." The country continues to
grow more broken, and the soil richer. Collected several new specimens of flowers, but no birds
or reptiles.
Encamped early, having made 23.45 miles.
May 17 .-Moved early, and leav~ing the river on our left, struck for a towering snow-capped
pe.ak, which appears to mark the spot where the river comes out of the mountains.
The face of the country clearly indicates our approach to a great mountain range. Huge
fragments of granite, limestone, sandstone, and a few granite boulders, are scattered over the
plain. Noticed outcroppings of strata of sandstone and limestone, with a nearly vertical dip,
running north and south. In fourteen miles came to scattering scrub-pines, being again near
the river, and in one mile more ext€nd to a lovely valley some two miles in breadth, and extending up the river three or four miles. This valley is elevated above the river some two hundred
feet. The soil is a rich gravelly loam, grass ,luxuriant, and a profusion of gay colored flowers.
Near the upper end of the valley are •two small lakes, in ''Thich numbers of water-fowl were
swimming. Pushed on as far as it was practicable 'to take the odometer wagon, and encamped
on the edge of the river in a narrow bottom, fringed with a few pines and red birch.
May 18.-To-day I remain in camp to determine the latitudes, examine the mountains for a
pass, and to collect specimens. Started early up the river on foot; valley narrows, bottoms disappear, and the river is shut in by precipitous mountains. Climbing along the side-hill over
masses of rock fallen from the precipices above, came to a narrow strip of level ground along the
stream, and following it, in eighty rods reached a perpendicular wall of limestone rock one hundred feet high, in which is an opening twenty feet wide, and extending from top to bottom, and
through this the river flows in a swift, deep current. I have named this the Gate of Sun river.
The sources of Sun river are evidently far up in the mountains, and, being very anxious to make
further exp]orations, 1 attempted to climb the rocks on the right bank~ but did not succeed. I
then ascended one of the peaks next below the highest, which it was impossible to ascend; a:nd
the view from this point was magnificent. Above and around were snow-covered hills and the
breath of winter, while the luxuriant grass and gay flowers in the valley far below were fast
approaching maturity under the summer's sun. Collected twenty new varieties of flowers and a
few geological specimens; returned to camp, and took a meridian altitude of the sun, which
gives for the latitude of this camp 47° 32' 39", which agrees very well with the position as given
by the compass ~nd odometer line. There is no timber here suitable for building purposes; the
pine is small and scrubby, and is only fit, perhaps, for railroad ties. The soil is excellent; but
there is not a sufficient extent of levelland to render it a good location for farms.
May 19.-Morning clear and warm; made a late start. Our course lay close along the mountains, over hills of considerable elevation, covered with scrub-pines twenty to thirty feet high,
through which we had much difficulty in taking the odometer wagon. In faet, this delays us
every day, and renders a long march impossible; but, being anxious for a correct measurement
of the distance to the boundary, I shall take the odometer through. The mountains now trend to
the east of north, but appear to terminate that course at a conical peak distant about twenty-five
miles. In four miles came to a small spring-brook, which is the most southerly headwaters of
the Teton river, and in ten miles more reached two beautiful creeks, which unite just below our
crossing and flow through a deep valley towards the Teton. Passed over many steep hills, and
the country to-day is more hilly, and travelling more difficult thnn on any previous day. Soil
69/
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c ming more st ny and teril , and few flowers are seen, excepting in the little valle!s of the
num rou ~prinO'-brook~, wb re there are rich grass and many flowers; most of wh1ch, howev r, ha e already been collected. In sixteen miles crossed another fine creek, sixteen feet wide,
which I named "Beaver-Dam creek," on account of the numerous beaver-dams in h. In three
miles more we saw on the right hand, far below us on the plain, a considerable creek, which
empties into the Teton nine miles from the mountains. There is no timber upon its banks, which
are densely overgrown with thickets of birch and willow bushes. In twenty-one and a half
miles struck the Teton river, which here runs due east. The river spreads into several channels,
running with a swift and shallow current through a level plain almost destitute of grass, the soil
of which is composed of small stones and gravel as in the river-bed. There is but little timber,
which is dwarf cotton-wood and willow. The river forks just above our camp, and enters the
mountains through narrow gorges, affording no valley or pass whatever. The blue peaks of
the Highwood mountains were visible from a butte near camp, and I took bearings, as also on
Heart mountain.
May 20.-Morning oppressively warm. The country we are passing over is a stony plain,
intersected by numerous spring-brooks running through deep, narrow valleys, in which the soil
is good. Tracts thickly wooded with scrub-pine, and many marshes or quagmires in the valleys,
rendered travelling slow and laborious. Considerable snow was seen low down on the mountains, and some even in the valleys. Specimen No. 66, a beautiful bell-shaped flower of a
golden yellow, was found by the side of a snow-bank six feet deep. Continued a course along
the base of the mountains, which now trend to the northwest, are more detached, and descend to
the plain by a succession of hills densely timbered with pine of a fair size. Many of the peaks,
however, still preserved their rugged character, having perpendicular_rock after reaching within
three hundred feet of their summits, rendering it impossible to ascend them from this side. In
the afternoon the Highwood mountains were still visible, and I took bearings. The "Three
Buttes" are just discernible in the northeast. Saw two grizzly bears digging roots. They are
yery poor at this season, and their skins are worthless. These bears were very timid, and ran off
when we were within half a mile of them. This is generally, if not invariably, the case with
the grizzly bear when in the p1ains. They are dangerous only when wounded, or come upon
unexpectedly in a thicket. In the afternoon crossed many small brooks, which are doubtless the
headwaters of Birch .r:iver-a large fork of the Marias river-which I hoped to reach to-night;
but finding it impossible, encamped on one of its forks at the foot of a lofty peak of the mountain.
The country has been improving for the last fifteen miles, and this creek runs through a rich
valley wooded with small poplars, and possessing a more luxuriant vegetation than I have yet
seen. Collected seven new varieties of flowers. Ascended a lofty spur of the mountain, and
found its summit to consist of granite and soft, red sandstone. Had a heavy thunder-storm in
the evening; previ0us to which I heard a noise in the mountains like the discharge of artillery,
resembling the reports and explosions mentioned by Lewis and Clark and others. I have noticed
this phenomenon several times, and conclude that it is occasioned by distant thunder-storms, either
in the mountains or beyond the dividing ridge. 1\Iade to day 21.3 miles.
May 21.-Moved early, and, after passing many small brooks and lakes, or pond~, 5truck Birch
river just below where it issues from the mountain. Three miles after entering the defile, the
river forks in two streams of nearly the same size. There is probably no pass here, as there are
no signs of a road or trail, and the river evidently does not head far up in the mountains, which
are lofty and very rugged, and then slopes denseiy timbered with fir. On the summit of a high
range of hill~ next the river I collected in little grassy openings among the pines, eight new
flow rs, an in the valley four more. Each specimen has been carefully numbered and labelled
with a scription f pla e where found, color, &c. The soil here is rich, and the country gen·rally
tt r tb n any y t pa s 1 v r. Blrch ri r is tjmbered with cotton-wood, willow, and a
gr .. at 1 antity f)' ll w or gr· y bin.: h, from whi<.:h it takes iti name. This is the larg st fork of
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Marias river, and some years since was a favorite resort for the A ssiniboins and Crows, who concealed themselves in the thickets and attacked small hunting parties of the Blackfeet. To-night
we have no fresh meat, and there is only sufficient bacon fo~ a day or two.
May 22.-Started early, hoping to reach the main stream of Marias river to-day. Road hard
for the odometer wagon, on account of crossing so many small streams bordered by thickets of
willow and small poplar. Passed many small lakes from one to twenty acres in extent, clear and
deep. In fourteen miles came to Badger creek, a rapid stream fifty feet wide, and fordable with
difficulty. This is also a fork of Marias river. In three miles more crossed a :beautiful little
stream, well timbered with large cotton-woocl, and I name it ''Cotton-wood fork." Continue to
pass many small lakes. The country is now becoming rich and beautiful, and the grasss so luxuriant as to form a heavy turf. The soil is dark loam.
Saw three elk and a doe moose, and killed her fawn, the skin of which I preserved. At 6 p.m.
reached the main stream. of Marias river, or, as it is called by the Blackfeet, Kay-i-you, or Bear river.
Character of the stream much the same as lower down near Fort Benton; valley narrow and at
least four hundred feet below the plain, which is intersected by tremendous coulees running back
a mile or two from the river. Descending a very steep hill, found that we had struck the river
just below where a large fork comes in on the opposite side. The river is high, and the current
very swift. After selecting .the best place to ford I endeavored to cross, but my horse lost his
footing, and was carried down stream with great velocity. It was impossible to turn back, and
we came very near drowning, but finally reached the opposite shore without damage save the
wetting of my field and note books.
It was impossible for my party to cross in the present stages of water, and I determined to go
higher up on the mountains. It was necessary, however, to return to my party, and I accomplished this by fastening gun, coat, &c., on my horse, and driving him. over, when I swam
across myself. Encamped on the upper end of the point among a few willows, there being no
timber here. Had a heavy thunder-storm in the evening, and the rain fell in torrents. Made
to-day 22 miles.
May 23.-Morning cloudy and cold. The rain of last night raised the river 18 inches. Pursued a southwest course up the river, passing over high hills and through fertile valleys, in which
were many small lakes and groves of tall pines. In six and a half miles farther, progress up the
stream was prevented by dense pine woods. An old Indian trail afforded an easy road to the
river; and, descending three terraces or plateaux, we found ourselves on a level with the water,
in a bottom of some thirty acres in extent, among tall cotton-wood and poplars, of a scattering
growth, and most luxuriant grass. Wishing to determine the latitude of this point and collect
specimens, I shall encamp here for one or two days. Despatched Monroe to hunt, and the men
to fish, and went myself to collect specimens. A few new flowers were obtained, but the majority
of those seen are the same as previously collected. No game was killed, but the men caught
several dozen of fine brook trout, many of them being eighteen inches in length.
May 24.-Morning clear and warm. The Marias river comes through a gap in the mountains
some fifteen miles in width. The country is hilly and densely timbered with pine, but the soil is
rich even on the highest hills. There are, however, many grassy openings or small prairies, from
one to ten acres in extent. From a peak of the mountains next below the highest range I obtained a good view of the course of the river, and found that it runs northeast, whilst Mr. Tinkham's survey makes its course south-east. His description and topography of the pass and
mountains do not agree with the reality, and it would certainly seem as though he could not
have passed through here. Farther, directly up the main stream, is impracticable; but this
wide depression, and no mountains to be seen in the west, would seem to indicate the existence
of a favorable pass on some one of its branches.
A sextant observation at noon gives for the latitude of our camp 48° 20' 59", which is morf1
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than tw nty mil ~ outh f th location given this river by Mr. Tinkham. No game was killed
t -da r l ut w hav an abundant upply of trout .
•Hl~Y 25.- Thi mornina found that the horses had taken a stampede, and crossed the river in
the night; and, as none of my men can swim, I am compelled to cross the river myself and bring
th m back. In returning they evinced much sagacity in selecting a place where it was just possible
to ford. Packed up, crossed safely, and, passing over a high level prairie, in two and a quarter
miles were brought to a tand by the large fork noticed as coming in at our first camp on the
.Marias.
This stream here, and below to its mouth, is completely hemmed in by banks of perpendicular
rock, from 100 to 300 feet in height, and is, at this stage of water, swift and deep. Found it
impossible to cross, or even to get down to it with the pack-animals. I therefore directed my
men to encamp at a smaJl lake surrounded by groves of poplars, while I took Monroe and went
up the river to find a ford. Passing through dense pine woods for three miles, came to where
this branch forks. The left-hand fork flows through a fine valley, and no mountains are visible
in the west. This is the proper route through the Marias Pa~s, as is evidenced by the fact that
an old lodge trail passes up this branch, and it must have been considerably. used by the Kootenaies and Flatheads thirty or fifty years since. This spot was also once a favorite camping and
hunting ground of the Blackfeet; but they seldom visit it now-perhaps no more than a dozen
lodges in the course of a year, for the purpose of hunting elk and moose. The pass is seldom
or never used by the Blackfeet. My interpreter informs me that the Indian who came as 1\-Ir.
Tinkham's guide from St. Mary's said, that after reaching Fort Benton they came through the
pass at Cut Bank river, a branch of the 1\'Iarias twenty-five miles north of this, and thus my
conjectures that Mr. T. could never have seen the Marias Pass are confirmed.
May 26.-Killed two geese this morning; and they are in good time, as we are destitute of
meat. Passed up this stream, which I have named "Rocky fork," and crossed it just above a
cascade of ten feet. Our course then lay over a rolling prairie, with many small lakes surrounded by poplar thickets. Soil, rich loam. Crossed another fine creek, and in seven miles
came to another large fork, too deep to ford where we struck it. Travelled up the stream,
following an old Indian road cut out through a dense pine forest, which led to a tolerable ford.
At 1h. 40m. p.m. there was a total eclipse of the sun, which terminated at 3h. 20m. p.m.
Encamped at the river crossing.
May 27.-Last night there was a heavy frost, and the morning is cold. Our course lay close
to the base of the mountains, which are becoming more rugged in character, loftier, and covered
with snow three hundred feet below their summits. The country is considerably broken by high
hills and narrow valleys of spring-brooks filled with thickets of poplar and willow, and flooded by
beaver dam~. In twelve miles came to a fine stream, which is a branch of Cut Bank river; and
in sixteen miles reached the Cut Bank itself, the most northerly fork of 1.\Iarias river. It is a
rapid stream, fifty feet wide, and flows through a rich valley. Its banks are of yellow clay and
marl, in some places perpendicular, but generally low and sloping. Upon the headwaters of
this stream is the pass through which Mr. Tinkham came from St. Mary's, and his report renders
any further examination unnecessary. A broad lodge trail leads up the valley, indicating that
the pasi is considerably used-probably by the Pend d'Oreilles and Kootenaies, who come
through to hunt buffalo. Cros ed at a good ford ; pushed on over a range of high hills, and
encamped on a small stream, eight miles from Cut Bank river, and which is no doubt one of the
urces of Milk river. A cold northwest wind blew violently during the afternoon, and it is
nowing in the mountains.
M y 2.'"'. - 1. rning c I , and the hills are white with snow. The country i-s quite flat, and full
f rin and prl.ncr-br oks, which are the sources of Milk riv r. On our left is a heavy forest
f pin ti cr fift n mil in 1 ngth, and extending into the plain eight miles from the base of
thP- mnllD~a in . · JmmP.diat Jy after pa sing this point, we obt· ined a view of the chief of King
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mountain, which is a bare rocky peak of a square form, standing at a distance of five or six miles
from the main chain, and connected with it by a high ridge wooded with pine. In se·v enteen
miles came to a broad valley, the sides of which are wooded with pin~ and poplar;. and in the
bottom, five hundred feet below us, we saw the blue water of a mountain lake. This is the
well-known Chief Mountain lak~.. It takes its name from the Chief mountain, so called in honor
of Mr. Roan, a gentleman who· has been man.y years' in charge of Edmonton House, a Hudson's
Bay Company's post on the south fork of the Saskatchawan river. Descending into the valley, i111·
four miles we reached the lake, and encamped in- a beautiful prairie bordering it.
May 29.-Moved up the lake three miles to its inlet, and encamped. In th~s camp we remained
until June 5th, having been so unwell during that time as to be unable to tr.avel, or do more than.
make short exploratioas and observe for latitude.
Chief Mountain lake is seven miles long by one broad. Its banks are low and shore gra:velly;
the water clear and very deep. The valiey of the lake is six miles in breadth, and is rollingprairie, interspersed with groves of cotton-wood and poplar, and in the low places the birch and
willow. The soil is a reddish loam, and is fertile, as is indicated by the luxuriant vegetation.
Pine of a fair sizr:: and thrifty growth is abundant, and can easily be obtai need.; and there are
inexhaustible quarries of good limeston~.
Connected with Chief Mountain lake is another, three-fourths .of a mile wide, and extending
nine miles into the mountains in the form of a bow, and I therefore called it "Bow lake." It is
shut in by mountains coming close down to the water, and has no valley susceptible of cultivation.
The mean of observations for latitude gives as the latitude of this, the south end of Chief Mounta,i:n
lake, 48° 43' 07", or 17 miles south of the boundary line. The British traders on the Saskatchawan have always contended that the boundary line was as far south as the Marias or the Cut
Bank river; but my survey shows that Chief Mountain. lake and its environs, as well as the tract
of fertile country extending south to the 1\'Iarias Pass, belong, t.o the United States.
Several lodges and numer:ous signs of Indians were seen in this vicinity, and I presume they
were made by Kootenaies who come here stealthily to hunt. It was at first supposed that there
must be a good pass in this vicinity, but a close examination. satisfied me that such is not the
case.
Numerous little streams emptying into thes'e lakes are filled with beaver dams and heaverJ
this industrious animal having been left in quiet possession of this country since the low price of
its fur has rendered it unprofitable to trap them. Elk, moose, and deer are abundant, and salmontrout of a large size are taken ia the lakes.
June 5.-Started dl!le north along the lake shore, and in seven miles came to the outlet at the
extreme northern end. The outlet is called in the Blackfoot language Mo-ko-un, or Belly river.
It is a swift, deep stream, where it comes from the lake, and about 80 feet wide, and its course
for some miles is due north. This is the most southerly of the headwaters of the Saskatcha wan
river. After receiving the waters of the "Bad Buck Fat," the Bear's Pound, and the Bull
Pound rivers, it empties into Bow river, which joins the Red Deer or Elk river, and their
junction forms the south branch of the Saskatchawan. The valley of Mo-ko-un river is here
three miles in width, stony and sterile. High hills bound the valley on either side, and the
country generally is broken. Passed one large fork rising near Chief mountain.
The next day continued down the stream on the east side, passing two large forks coming in
on the north. The country is becoming less broken and the soil richer. There is very little
timber on the river, and it is principally cotton-wood and poplar. We made to-day about 25
miles, and encamped where the wooded points cease.
June 7.-Remained in camp to observe for latitude and explore the country. In riding down
the river 15 miles, found no timber, and there seems to be here a stretch of at least 50 miles destitute of wood. Far to the north and east stretches a vast plain, or, more properly speaking, a
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pr. me; fc r in ri hncs of soil, luxuri nt vegetation, and bright-colored flowers, it greatly resembles
th prairie f th \Vest rn tates.
n the th w tart don the return trip, striking for the Cut Bank river, but taking a course
farther from the mountains than when coming up. Crossed five fine creeks which are the sources
of iilk river, and are form d by the spring-brooks we crossed near the base of the mountain.
Noticed several ridges of soft sandstone in the plain, running for several miles north and south,
with a nearly vertical dip, and resembling generally the roof of a house. Many antelopes, elk,
and deer were seen, and I killed enough to supply my party with meat.
On the 9th, left Cut Bank river and pursued the same route by which we came up, this being
in fact the only route where the stream can be crossed in high water. Observed to-day great
quantities of the camash, now iu full bloom. It is a beautiful dark-blue flower, bell-shaped, and
growing single on a stem ten to fifteen inches high. The camash is particularly abundant in the
vicinity of Marias river, near the mountain. Crossed Clear fork, Middle fork, and Fall fork, and
encamped on the latter at the Cascade.
The next day was devoted to making further explorations of this pass. Following the old
lodge trail, now no more than a narrow foot-path-although the decayed stumps and trunks of
trees clearly indicated that a broad' road had once been cleared-in two miles found that the
stream forked: keeping the left-hand branch, came in six miles to where it forks in many branches,
all heading in rugged mountains on the right hand, or northwest. Pursuing from this point a
course due south, magnetic, or south 19° W. true, in 20 miles struck the main stream of Marias
river, which is still a considerable stream, running in a defile or ravine 500 feet in width~ and
having banks of perpendicular limestone and sandstone rock; the bed of the stream being of the
same material in huge fragments, and breaking the water into a continuous rapid. The trail
continues up the river, sometimes over hills of moderate elevation, densely timbered with the
narrow-leaved pine, and at others through small openings or prairies of rich soil, producing luxuriant bunch-grass and a great variety of flowers. At a distance of four miles more I ascended a
lofty hill, from the summit of which I obtained a commanding view of the pass and the course of
the river for a long distance to the southwest.
The pass continued about fifteen miles in breadth ; the country hilly and densely wooded with
pine. The mountains on either hand are lofty and rugged, showing generally perpendicular rock
from within 300 feet of their summits, and are covered with snow as in mid-winter. Snow-banks
were also found on the north side of many hills in the pass. Up the pass to the southwest no
mountains obstruct the view; and I am satisfied that Mr. Tinkham could not have passed over
this trail, or he would not pronounce this portion of the pass so difficult as his report and topography represent it. This pass is not vouched for as a good railroad or pack-train route, yet it
is believed worthy of further examination; and I only regret that I cannot make it, as your instructions require me to be at Fort Benton in the last days of this month. The trail which I followed
continues up the valley, and a deserted encampment of last summer indicates that this pass is
occasionally frequented by the Flatheads or the Kootenaies, for the purpose of hunting elk and
deer, which are numerous here.
The day had been oppressively warm, and I returned to camp at sundown somewhat fatigued
with a ride of sixty miles. One of the men had killed a deer, and we made a luxurious supper
on venison and coffee.
June 11.-To-day being unday, we remained in camp. The sand-flies and mosquitoes were
very numerous, and annoyed our animals so much that we were compelled to make smokes for them.
C llected here thirty-fiv new varieties of flowers, and noticed a plant said to possess remarkable aliti ~ · Th 1 ,aves are five or igbt in number, and closely resemble the leaf of the pumpkin vin in h p and ize. The stalk rises to the height of three or four feet; is cylindrical and
h ll w. Thi
k i at n y the Indian , and is cooked by throwing it on the coals for a few
in t .te .lightly res m les cab age; in fact, the French and half-breed hunters
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call it " Des Chou," or cabbage. The roots of this plant are made into a poultice and applied
in cases of bruises or chronic swellings, and are said to ~e very efficacious. From a description
giv n me of the plant when at maturity, the seeds appear to be contained in a capsule, oblong in
shape, and one inch in length ; color, black; and size, that of the seed of the sweet pea. The
seeds, when powdered, are used by the North Assiniboins and Cree Indians to poison bullets and
arrows, and it is said that any animal wounded by an arrow so poisoned will die within an hour.
The day was oppressively warm until 5 p. m., when it commenced raining, and continued
until 9 p. m.
June 12.-Morning clear and warm; started early, and passed down Fall fork to Goose lake;
thence to Marias river at our former ford, where we crossed without difficulty; thence, following an old Indian road that must have been cut through the forest at the time the Snake
Indians inhabited this country, we passed over and along the first ridge of the mountain, or in the ·
plain at its base. Observed during the day many small lakes and spring-brooks. The soil is
excellent, producing an abundance of good grass and numberless flowers. The mountains here
turned southwest and northeast, and, where terminating on the plain, they seem to have been cut
off perpendicularly, and the granite and limestone composing them are scattered in huge fragments
over the plains at their base. Pine of uniform size grows upon the sides of these ranges as far up as
an elevation of 1,000 feet, whence to their summits is nought save naked rocks and banks of snow.
Passed Badger river at 1 p. m. During the afternoon there were several showers of rain; but
pushing on, we reached Gray Birch river at half-past 6 p.m. Crossed and encamped, having
made to-day 29 miles. It rained heavily during the night.
June 13.-Morning clear and warm. We made an early start, taking a course farther from the
mountains than where we came up. Crossed during the day three fine creeks running through
rich valleys, but destitute of wood. The country is now a vast plain, descending towards the
ea~t. As we pushed on, the soil was evidently becoming of inferior quality, and the dry, mullenleaved flowers indicated our near approach to the high dry plain extending to the Missouri.
There were heavy showers in the mountains all day. Two passed near, giving us a few drops of
rain and terrific thunder and lightning. In 24 miles from our camp of last night we reached the
level stony valley of the Teton river, and soon after a severe storm of rain and hail burst upon
us. The rain fell in torrents, and the plain was covered with water to the depth of four inches.
In four miles more we struck the Teton, and crossed it. It was with great difficulty we
could find a spot on which to encamp not overflowed with water; but at last pitched the tent
upon a small knoll thickly carpeted with Ura Ursi, or the smoking-weed. The timber at this
point-principally the cotton-wood-has all been killed by fire; and the blackened trunks and
dead branches, seen through the driving sleet and mist; the tired mules crouching here and there
under some bush to avoid the pelting hail; ourselves wet completely; the difficulty of making a
fire ;-all combined, was a sufficiently desolate prospect to make this scene the most cheerless
encampment of the whole trip. The rain ceased at 10 p.m. Made to-day 28 miles.
June 14.-To-day we remained in camp to dry the packs drenched by last night's rain. Walking down the river a few miles, I collected twenty-four new varieties of flowers. The land is of
no use for farming purposes, and the yearly fire will soon consume every stick of wood. Three
miles below our encampment, and four from the river, is a hill some two hundred feet high, perfectly resembling a woman's breast; and it is from this hill, which can be seen at a long distance,
that the name of this river is derived, the Blackfeet calling it ~Ione-e-kis, or Breast river. From
the hills near camp, the buttes called ''the Knees" show a faint outline of blue.
June 15.-Started early, travelling clown the river, which pursues a very sinuous course,
winding from side to side of a broad valley bounded by low hills. There having been no
fires here for several years, heavy points of cotton-wood are seen along the stream, and the
grass in the bottoms is luxuriant. The soil appears to be rich, and this is probably a good locality
Lor farms. Saw numbers of deer of the white-tailed species. and one uf the men killed one.
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H avy rain have fallen here lately, and rendered the ground in some places very soft. Passed
tw c n ider ble fork coming in on the oppo ite or north side of the river; one of them is called
the Iiry fork, and Jiffer from the other streams in this region in having a muddy bottom,
renderina it very difficult to ford. At 2 p. m. crossed a large, rapid, gravel-bottomed fork, coming in from the southwest, which must be formed by the two creeks nearest Sun river, crossed
by us on the 19th May. Collected a specimen of the large crimson-colored prairie lilly, common
to the western prairies. It stood alone, and after a careful search I eould not find another.
This familiar flower reminded me forcibly of home. Several deer were killed during the day,
and we now have some fresh meat to carry to the fort, in addition to four bales of dried meat,
made at Chief !\fountain lake.
Noticed' to-day the first prickly pear since leaving Sun river, on May 19th. None of this plant
is found along the mountains, where the soil is fertile. Thickets of the black cherry and service
berry bushes were seen along the river, and their fruit has now attained half of its size at
maturity. A heavy rain coming on, we encamped early, in a fine point of timber, having made
oo-day 23 miles.
June 16.-It rained all night, and continues this morning. The river valley is narrow, and
timber scarce. The plain above the valley is higher, and the soil of poorer quality. In eight
miles the river makes a great bend to the north, and we made a cut-off, crossing several bad
coulees; following down a coulee, struck the river again where the valley widens, and there is
plenty of wood. We now travel in the bottoms, crossing the points of the h~lls where they come
to the river. Grass continues luxuriant in the bottoms, and the whole course of the river affords
the finest grazing ground. We encamped early; it commenced raining soon after, and continued
until sundown.
June 17 .-Continued down the river; its character and that of the country continuing quite the
same as yesterday. In twenty miles reached the "Big Bend," where the river makes a long
detour to the north. Took the cut-off, following a broad lodge trail, over a high table-land, and
in six miles struck the river again. In three miles more we encamped in a fine grove of timber,
near a thicket of rose-bushes, where millions of their blossoms perfumed the air. In many places
the plain was covered with the large and beautiful blossom of the prickly pear; it is of a delicate
straw-color, veined with crimson and purple, and centre of deep chocolate-color. Also noticed
a few blossoms of the small round pear, which grows under ground, showing no more than the
crown and blossom above, which is of a deep scarlet color, of the size and form of the scarlet
geramum.
June 18.-Morning oppressively warm. Continued down the river, ·keeping generally on the
plain, and crossing many difficult coulees, rendering the road fatiguing to the animals. Nothing
occurred during the day worth noting. Struck the river again at 4 p.m., and encamped in a fine
point of timber, opposite the buttes called "the Knees," and distant fifteen miles.
June 19.-Made an early start, taking the lodge trail leading directly to Fort Benton. At 1 p.
m. reached camp Dohbin, and at 3 p.m. carne in sight of the Missouri river, near Forts Benton
and Campbell, with a number of Blackfeet lodges around them, and multitudes of horses grazing
in the bottom. The Missouri, now full nearly to the level of its banks, appears a mighty stream
in comparison with the little rivers we have crossed. Pushed on, and were soon within the walls
of Fort Benton, and received a warm welcome from Mr. Rose, the gentleman in charge.
Found all well at the fort, and the government horses and mules in fine condition. They have
had nearly a famine at th fort since we left: no coffee, tea, sugar, nor flour; and their hunters
having been too lazy to procure meat, they had been compelled to eat dogs.
Having unpack d the mules, turned them out to graze, and had the packs, specimens, &c. safely
tor d, I re~red. once mor to my old room, and after an absence of forty-one days in the plains
and moun m , 1t eem d to me quite like hom .
Th
re ult of this reconnai ance have been, a thorough exploration of the country from
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the Missouri, along the base of the Rocky mountains, to the parallel of 49° 30', carrying a correct
odometer measurement to the boundary; discovering the sources of Sun river, Breast river, Marias
river, Milk river, and their branches, and also Mo-ka-un or Belly river of the north, and their
g neral characteristics; ascertaining the existence of a large body of agricultural land, and proper
localities for farms, and the general capabilities of the country for settlement, and collecting specimens in geology, natural history, and botany. Three hundred and twenty varieties of flowersmany of which, it is believed, are new to the botanist-were collected and carefully preserved,
each specimen having a label attached, stating place where found, color, &c. The barometrical
observations were continued as far as Badger river, where the barometer was, most unfortunately,
broken. thus destroying my hopes of obtaining a correct barometrical profile of the country.
Some knowledge also was obtained of the Marias Pass, showing that its character is entirely
different from what had been previously supposed.
It was practically demonstrated that a party of four white men can travel for forty-one days in
the heart of the Blackfoot country, without losing either horses or scalps.
And finally, by odometer measurement and sextant observations, it is believed a tolerably
correct map has been made of a country hitherto unexplored.
All of which is respectfully submitted; and I have the honor to remain, respectfully, your most
obedient,
JAMES DOTY.
Governor I. I. STEVENS,
In Charge of N. P. Railroad Survey.
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RECONNAISSANCE FROM FORT BENTON TO CANTONMENT
SURVEY FROM FORT BENTON TO OLYMPIA.

OLYMPIA, W. T., January 1, 1855.
SIR: Having submitted to you reports upon the Blackfeet Indians, the navigability of the Mis~
souri, and a reconnaissance from Fort Benton to the parallel of 49° 30' N., I now have the honor
to submit a brief report of a reconnaissance to Cantonment Stevens in July last, and of my
survey from Fort Benton to Olympia, in September and October.
After returning from my northern tour on the 19th June, I remained at my post until July 8.
On the 4th of July an express arrived from Lieutenant Mullan, bringing me your letters of April
1, directing me to remain at Fort Benton unt.il further orders. Deeming it my duty in the meantime to make all the explorations in my power, I determined to visit Lieutenant Mullan in the
Bitter Root valley; and accordingly, on July 8, accompanied by Mr. Burr, who had brought the
express, and two of my men, I left Fort Benton; and passing ov~r the usual route, encamped at
the Great falls of the Missouri. Thence to within ten miles of the divide of the Rocky mountains, our route was the same as that of the main train in September, 1853. At this point our
course, which had been nearly south, turned due west, and, following up the valley of a small
creek now dry, by a well-worn Indian trail, in eleven miles crossed the divide, which is merely
a hill about five hundred feet high, and fell upon the waters of the Columbia; continued down
this creek a short distance, when, leaving it to our left, crossed a tract of rolling prairie and pine
openings, and entered a beautiful prairie bordering a large creek, which is supposed to be the
main stream of the Blackfoot fork, and down which we travelled. At the end of the prairie
struck the trail of the main train, and, following it, encamped at the crossing of the river.
July 12.-Continued down the river, meeting nothing worthy of notice, and encamped at the
crossing of Salmon Trout river, near its junction with the Blackfoot.
July 13.-Followed the main trail for 15 miles , when, leaving it, took the Camash Prairie cut-off.
The trail turns to the south, and in six miles crosses the Blackfoot, and, passing through open pjne
woods for five miles, comes out upon a beautiful prairie, having a rich soil of black loam, and
covered with luxuriant grass. The prairie, which is about four by ten miles in extent, is the
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Cama h prairie of the Flatb~ads; and here they resort. in early su.rr:mer to dig t.heir favorite root*
whi h i pr due d in the reat st abund nee. Cro._ mg the pra1ne, and passmg through some
..,cattcrinO' pine , r ached a small prairi , through which ran a spring-brook, and here we encamp d.
July 14.-Pa. ~ing through pines of a large size and scattering growth, at 3. p. m. struck the
Blackfoot again, and eros ed at a shallow ford. This cut-off which we have made affords a very
goJd road, and is said to avoid some very bad side-hill travelling on the main trail along the
Blackfoot. At 4 p. m. passed the junction of the Blackfoot with the Hell Gate; and at 6 P· m .
crossed the Hell Gate at its upper ford in the Bitter Root valley, and encamped.
July 15.-Started very early, and, passing up the Bitter Root river by the high-water tr.a il,
leading in some places along a very steep side-hill road, at 2 p. m. reached Fort Owen , a
trading post owned by Mr. John Owen, who had started for Oregon yesterday. Pushed on up the
valley over an excellent road, and at 4 p.m. reached Cantonment Stevens, where I received
a most cordial welcome from Lieutenant Mullan. We were not sorry to find ~o comfortable
a resting-place, after travelling 256 miles in eight days across the mountains.
July 16, 17, 18, 19, and 20.-Bemained at the Cautonment, enjoying myself much in the society
of Messrs. Mullan and Burr, to whom I am indebted for five of the pleasantest days I have passed
since leaving the Mississippi river. This beautiful valley seems almost a Paradise, in its strong
contrast with the brown and desolate plains to which my eye has been so long accustomed. Its
hills, meadows, and woods, clothed in the vivid green of midsummer, kept ever fresh and verdant by timely showers and mountain dews, and watered by the clear mountain stream rushing
through the valley, were exceedingly beautiful, and made it indeed a charming spot to look upon.
A particular description of this valley is not deemed necessary, as Lieutenant Mullan will report
fully thereon; but it is proper to remark that, in my opinion, this is a most excellent locality for
farms and for grazing. Its rich soil, luxuriant grass, and abundance of wo~d, water, timber, and
stone, render it in all respects a desirable location, and when brought fully to the notice of emigrants, will no doubt be sp edily populated.
From Lieutenant lVIullan, although his supplies were limited, rations were obtained for my
party till September 1, and I take this opportunity of expressing my appreciation of his kindness.
July 21.-Moved from the Cantonment, accompanied by Lieutenant Mullan, and encamped at
the Cold spring, six miles from the upper crossing of Hell Gate. Here a portion of the Flatheads were encamped; but there being no interpreter, a "talk" was not held with them.
July 22.-Moved early, crossing Hell Gate at our former ford, and the Big Blackfoot near its
mouth, and followed up the HeU Gate by Lieutenant Mullan's wagon route. The valley of the
river is narrow, and somewhat thickly timbered with cotton-wood, willow, and pine, but by occasionally crossing the stream, good wagon road is found at low water. The high-water traa
along the side-hill is not so favorable for a pack-train as that on the Big Blackfoot. In the afternoon we overtook a party of thirty Blackfeet, men, women, .and children, who were returning
from a visit to the Flatheads. They expressed a desire to join my party, and accordingly we
travelled on in company. The road during the day continued good, and we encamped at sundown in a fine meadow on the main stream, at the fifth crossing, and estimated thirty-five miles
from the Cold spring. Just as we encamped, Gabrielle, Lieutenant Mullan's interpreter, and
twenty Flathead~, rode up, bringing me a note from Lieutenant M., saying that seven horses
had been stolen from the Flathead camp, and these Indians were in pursuit of them; he wished
me to do all in my power to recover them. Gabrielle and the Indians, i~stead of pushing on, as
tb y hould have done, encamped n ar us, and passed the night in gambling.
July 23.-.\Iorning clear and warm. Gabrielle and the Indians, who had gambled all night,
sl pt _late, nd th ~ w rc still at the camp when we left. Continu d up the river, making seven
crossmg , a d avmdi g two by taking the side- hill. After crossing three smaU creeks, came to
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another; when, leaving the Hell Gate, we followed up this small stream, and halted at noon at
the foot of the divide between Flint creek and the Hell Gate.
This divide is mainly a high-rolling prairie, the hills attaining an elevation of 300 to 600 feet,
and the ascent is so gradual as to afford a first-rate wagon road, and the descent is the same.
Soon after reaching the foot of the divide, we crossed Flint creek, a considerable fork of the Hell
Gate, and encamped soon after striking the river again.
July 24.-Continued up the river through a fine broad valley, affording luxuriant grass, and an
abundance of wood along the river. Crossed the stream once, and avoided the remaining crossings by taking the side-hill trail. The valley still affords a good wagon road. About .noon
reached the mouth of the Little Blackfoot, up which stream we turned our course, leaving the
Hell Gate on our right, and encamped at sundown on the Little Blackfoot, four miles above
Lieutenant Mullan's eamp of March 26.
July 26.-Continued up the river, on a course nearly due west, ten miles, then northwest four
miles; when we left the stream, and passing over a fine prairie, course due west, in four miles
reached the summit of the divide. The ·a scent is very gradual, and affords a capital wagon road.
The descent was steep, but we had mistaken the trail, and two miles north of this there is a good
road.
Following generally the route taken by Lieut. Mullan, crossed three small creeks, and encamped on the north branch of Prickly Pear creek, having found a good wagon road to this point.
July 26.-Continued on a course nearly north, and in four miles struck another creek, travelled
down three miles, and struck Small Prickly Pear creek; leaving this, and passing over a hilly
country, sparsely timbered with pine, and somewhat difficult for wagons, struck a fine prairie,
through which passes a broad, large trail leading towards the Missouri. Crossing this prairie we
struck another creek, and then passed across a high hilly country to a mountainous ridge, through
which we took the pass called by the Blackfeet Nah-too-see-o-ko-toke, or Medicine Rock Pass .
.Thence the trail passed over high hills composed of loose decomposed slate and sandstone,
and making a somewhat difficult road. . In ten miles from the :Medicine Rock we reached a fine
bold creek twenty feet wide, called by the Blackfeet Assiniboin river, from the circumstance that
several Assiniboins were killed here several years since. Its valley is narrow, but affords a
tolerable road. Two miles above where vve struck it, 'the river forks. Took the southern branch,
and passing up three miles, encamped, having made 30 miles.
July 27.-Here we left this stream, taking a course due north, and in three miles crossed
another creek, and following down one mile, came to a broad plain stretching towards the Missouri. Passing over a high prairie-ridge bounding the plain on the north, in four miles more
struck a small branch of Dearborn river, now nearly dry, and in eight miles more came to Dearborn
river itself: Here we nooned. The day was oppressively warm, as indeed have been all the
days since we left Fort Benton. Continued on over a rolling prairie, crossed Beaver creek,
passed between the three peaks, and encamped after sundown on Crown Butte creek, near Bird
Tail Rock, having made a fatiguing day's march of forty miles. We are now in the trail of the
main train, and of course there is a good road to Fort Benton.
Lieutenant Mullan's wagon route from this point to the .St. Mary's valley is practicable, in my
opinion, for wagons moderately loaded, and, with a small expenditure of labor, may be made an
excellent road.
·
July 28.-Continued on over the same trail by which we came, and therefore it needs no description.
In climbing to the top of the butte called Crown Butte, I fell, and bruised my hood so badly
as to deprive me of its use.
Pushed on, crossed Sun river, and encamped five miles below.
The next day my hand and arm were very much swollen, and so painful that I could scarcely
ride. However, we reached the falls, and pitched the tent in our old encamping ground.
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July 30.- tan early hour we pu bed on for Fort Benton, where we arrived at 2 p.m., terminating a r c nnai ance of 552 miles in seventeen travelling days, crossing the mountains twice.
In fact, not a day wa lo t on the march, the only delay being five days at Cantonment Stevens.
The government property at the fort was found to be all safe and in good order.
..
From this time until August 16, my hand continued so lame as to prevent me from wntmg a
word. On that day I started down the .Missouri to make an exploration, and meet the American
Fur Company's boats.
Upon this reconnaissance I have already had the honor to report, under date of December.
On the day of my return to my post, Mr. Burr arrived there with an express from Lieutenant
Mullan, bringing me your .instructions of June 2, 1854, directing me to proceed to Olympia, Puget
sound, by way of Lewis and Clark's Pass, the St. Mary's valley, Cmur d'Alene mission, W allahW allah, and the Snoqualme Pass.
In accordance with your instructions, receipts in duplicate were taken from the American Fur
Company for all the government property in my charge which it was necessary to leave at Fort
Benton-the property having previously been securely stored.
By your directions, the standard barometers, thermometers, and hygrometers were left at the
post; and 1\Jr. J. C. Tevis, a gentleman from St. Louis, coming up in the American Fur Company's boats, to spend the winter at Fort Benton, was solicited by
to take charge of the
observations; and I have no doubt he will take pleasure in complying with the request.
On Thursday, September 7, although a slight rain was falling, and there was every appearance of bad weather, we packed up, and made every preparation to start, taking, by your directions, only such articles as would be necessary in making the reconnaissance to Olympia.
All the government horses and mules, and two yoke of oxen, for the use of the special agent in
the Bitter Root valley, were included in my train.
At 11 a. m. we left Fort Benton, taking a course up the Teton river, proceeding very slowly,
on account of the oxen, which were so fat as to be scarcely able to travel. About sundown,
when we had made fourteen miles, one of the oxen was reported as unable to proceed farther,
and I ordered one of the men to return with him to Fort Benton, and bring another ox in his
place.
When we had proceeded some two miles more another ox gave out, and it was plain that the
animals were too heavy with fat to endure the trip across the mountains, and I was reluctantly
compelled to send them back to the fort, taking receipts for them from Mr. Alexander Rose, the
gentleman in charge of the American Fur Company's establishment. At dark we encamped on
the Teton, twenty miles from Fort Benton. My guide, a Blackfoot Indian, left my party to-day,
and returned to his camp, ahd I was compelled to send for another.
The next morning, September 8, we continued up the river, over the same route explored by me
on the 17th, 18th, and 19th of June. The two barometers which I have taken for field-work are,
unfortunately, unreliable. One is a syphon, with the attached thermometer broken, and the other
a closed cistern, which cannot be packed sufficiently tight to prevent it from leaking. I shall,
however, take observations with both instruments, until it is proved that they are worthless.
Made to-day 20 miles.
September 9.-Continued up the river, following an old lodge trail which crossed the stream
frequently. Fire has lately passed over the country, and it is difficult to find an encamping
ground affording sufficient grass for the animals. At 4 p. m. we reached a point where there
is no timber on the river for fifteen miles in advance, and here we encamped, having made
only 20 miles. A cold rain commenced from the northeast at sundown, and continued until
lOp. m.
eptembcr 10.-It is raining heavily this morning, with a northeast wind. A horse and a mule
tray in th ni ht, and could not be fi und until afternoon.
· ry ici
mule, wbi b the men were endeavoring to pack, threw itself, while tied to a
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tree, and broke its neck. It was almost a worthless animal, being so vicious that it had never
been packed. We started in the rain; and it being too late to make the crossing to Sun river,
we continued up the Teton, and encamped, at 5 p. m., at the. commencement of the great
northern bend of the river. Mr. Burr, who left the train in the afternoon to hunt, did not overtake us, and we fired signal-guns during the night, to guide him to our encampment.
September 11.-Mr. Burr did not reach camp last night; and becoming anxious for fear some
accident might have befallen him, I started early to look for him, and also sending out the guide.
I returned just as the train was ready to start, and was much gratified to find Mr. Burr at the
camp. He had lost sight of the party, and being unable to find the trail, had passed the night
on the plains.
Taking a course S. 20° W., we passed over a rolling prairie, rising gradually tovvards Sun
river, which we reached at 2 p. m., and crossed just below the forks, and six miles above where .
1\Ir. F. W. Lander crossed. From here our course was due south, taking us, in twelve miles, to
the summit of the dividing ridge between Dearborn and Sun rivers. Pushing on at a rapid rate,
we reached Dearborn river, near its debouche from the mountains, at dark. Our camp is eight
miles above the enc~mpment of the _main train September 21, 1853. And here the river valley
is narrow, and l5ounded by lofty hills, showing generally towards the river a formation of perpendicular .sand and limestone rock. We succeeded, after some difficulty, in getting down to the
river, and found a good encamping ground. The country from Sun river to this point, a distance of
twenty-four miles, is not favorable for a railroad. The highest points are about 1,500 feet above
the valley of Sun river; and the numerous ravines and narrow valleys heading in the mountains
and extending some distance into the plain, all of which must be crossed, render the route far
less favorable for a road than that taken by the main train-crossing Sun river near the Big Knee,
and passing between that and Crown Butte-and which, in my opinion, is superior to any other
route examined.
A route may be found passing north of the Big Knee or Sun river, and striking Dearborn river
a few miles below our present camp. This would be the route in case it was thought necessary
to locate the road some distance north of Fort Benton, crossing Marias river above the butte
called the Goose's Nose. But it will be observed that the slight advantage gained in distance
will not counterbalance the important advantage to be gained by adopting a line located very
nearly upon the route of the main train. These are, first, that it connects with the head of
navigation, at or near Forts Benton and Campbell, of the Missouri river, upon which materials
for the construction of the road, and supplies, will necessarily be transported; secondly, it will
be seen by a glance at the map, herewith submitted, that, adopting Lewis and Clark's Pass of
the main chain of the Rocky mountains, touching the head of navigation on the Missouri, and
passing as near as practicable to the northern bend of the Missouri, immediately below the mouth
of the Bear or lVIarias river, this is the shortest route; and, third, the nature of the country
is such, that the difference in the cost of construction will more than counterbalance the extra
distance to be travelled.
.
•
September 12.-Morning clear and cold, with a heavy frost. We started early, and held a
course due south, aloi?g the base of the mountains, for eight miles, passing over a broken country
similar to that described yesterday. The broad trail leading through Lewis and Clark's Pass
had turned nearly due west, passing up a small creek, by a very gradual ascent, for one mile;
then over a prairie of somewhat steeper slopes for half a mile, which brings us to the foot of the
divide. This is a hill of steep ascent, of five hundred feet in elevation, sparsely wooded with
scrub-pines.
The d escent is for half a mile over a fine prairie slope, to the valley of a small creek, which
is one ofthe headwaters of the Columbia river. The approach to this divide is very favorable
for a railroad, and to pass the summit-level and connect the waters of the Missouri with those of
the Columbia will require a tunnel not exceeding one mile in length. The course from the sum-
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m1t 1 w t one mile to the sm 11 creek before mentioned, and then nearly south, down the valley
ei ht mile , vera fine ro d, de cending very gradually. This valley is a prairie from a quarter
to half a mile wide, and wo9ded with open pines in small groves. Leaving this creek, the
course is southwest, over a country thinly wooded with pines of a fair growth for three miles, to
a fine prairie of a hundred acres in extent, in the centre of which is a beautiful small lake.
Thence two miles through pine openings, when we reached a fine prairie, bordering a considerable fork of the Big Blackfoot, upon which stream we encamped, having made twenty-five·
miles from our encampment on Dearborn river. A very cold rain commenced at 9 a. m. this
morning, and continued all day, rendering travelling very disagreeable. The night was too
cloudy to observe for latitude.
September 13.-It was still raining heavily this morning, and upon some of the most . elevated
mountains snow fell during the night. At 9 a. m. we started down this fork, passing through a
beautiful prairie half a mile in breadth, and in four miles struck the trail of the main train, which
comes in on a course north 65° 30' east; and in half a mile farther crossed the stream I have
named "Lander's fork," and which I suppose to be the main fork of the Big Blackfoot river. After
crossing, the trail continues down the river on a course south 68° 30' west.
As, according to your instructions, my route from this point will be that taken by the main
train, of which an accurate survey has already been made, it is not deemed necessary to run a
compass line between this and the St. Mary's valley. We puslied on rapidly, and encamped at
tl;w edge of the large rolling prairie, a few rods below the encampment of the main train September 24 and 25, 1853.
September 14.-Last night was very cold, with a heavy frost, and ice made in a bucket of
water an eighth of an inch thick. Passing over the high prairie, we obtained a good view of the
valley of the Blackfoot, which is here some fifteen miles broad. The soil is good, timber is·
abundant, and I should think this a good, locality for farms. The road during the day continued
good, passing over prairies and through open pine woods. At 6 p. m. we encamped, having
made to-day 30 miles.
September 15 and 16.-Continued on, and reached within five miles of Fort Owen. The next
day, directing the men to come on slowly with the train, I started early for Cantonment Stevens,
and reached it at 1 p. m., and was welcomed by Lieutenant Mullan, and also lYir. Adams, who
came up from Olympia ten days since. Mr. Burr has concluded to remain in the employ of Mr.
Adams, special Indian agent, during the wi@ter.
September 18th was devoted to receiving and packing up sixty days' rations received from
Lieutenant Mullan, exchanging receipts for animals, &c., and conferring upon the proper route
to be taken in carrying in our parties.
In conformity with your instructions, it was my duty to proceed by the Camr d'Alene mission,
and Lieutenant Mullan determined to take a new route by the Lo-Lo fork, it being understood
that our parties sho~ld rendezvous at W allah-W allah. I employed as guide a Spokane Indian
who had come up with Mr. Adams from Wallah-Wallah.
September 19.-Left Cantonment Stevens, accompanied by Lieutenant Mullan. At Fort Owen,
twelve miles from the Cantonment, we separated our band of animals, and Lieutenant Mullan
pushed on and encamped beyond the first crossing of the St. Mary's river, while I encamped four
miles this side.
September 20.-Started early, and at 9 o'clock passed Lieutenant Mullan's camp. He will be
delayed a day or two by the loss of yesterday of a pack-mule, with his tent and mess equipage. ·
C ntinuing down the t. Mary's, crossed H ll Gate, and, passing over a rolling prairie, encamped
n the t. 1ary's nine miles below, having made 35 miles.
.
.emb 21.- his morning the fog was so dense as to render it impossible to see in any
drr ct1 n flY Y r , an in ns uence the hor es could not be found until a late hour. Coning d wn th riv r, the valley, which has heretofore been broad and level, at nine miles from
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the camp, narrows to half a mile in width, and is quite broken. In three miles more we crossed
a creek eight yards wide, coming in from the northeast; and here the St. Mary's makes a sharp
bend to the west and southwest, and runs through a rocky defile.
The trail passes over high hills on the n?rth; but a railroad may be constructed on a narrow
margin of level ground along the river.
Passing the hills, in four miles the road leads over a wooded table-land sixty feet above the
river. The road continues good for twelve miles, when it passes over a ridge of basaltic rock
abutting upon the river, which is here narrow and deep, running through a rocky defile.
In two miles farther we reached a fine bottom affording good grass, and here we encamped;
having made 30 miles~ In the last twenty miles of this day's march there is no agricultural
land; the river valley being generally no more than three-fourths of a mile in width, and in many
places the lofty mountains on either side come close to the water.
September 22.-We continued at an early hour down the stream, passing for eleven miles over
a high plateau, wooded with an open and thifty growth of yellow pine, when we reached a point
where the mountains upon this side abut upon the river in perpendicular rock. The trail leads
for six miles over these mountains, w bile upon the opposite side of the river is a fine wooded
bottom practicable for a railroad. Leaving the mountains, we struck a high sandy plain, wooded
with pine, and affording a good road; at .5 p. m., having found some grass not destroyed by th~
fire which has lately run over the country, we encamped, having made 25 miles.
September 23.-Started early and pushed on at a good rate over a fine road, the trail passing
sometimes through narrow bottoms, and at others along the side~ of the hills where they touch
the river; at 2 p.m., having made fifteen miles, we reached the crossing of the St. Mary's river,
and succeeded in fording it without damage save the wetting two or three packs.
This is a long and difficult ford, and not to be undertaken by any one not well acquainted
with it.
·
At this point the trail leading to the Creur d'Alene mission leaves the St. Mary's and passes up
the small stream called by the Catholic missionaries St. Regis Borgia. My guide says that we
must encamp here, as there is no water for some distance in advance.
The country in the vicinity of our camp is a densely-wooded level of rich soil. One mile
below is a much better ford of the St. Mary's than the one we passed over. Several Kootenaies
Indians visited camp during the evening; they are well formed Indians, of agreeable features
and rather light complexion. They seemed very poor, and I gave them food, and some small
articles, as tobacco, fish-hooks, &c.
September 24.-There was a heavy frost last night, and a dense fog this morning. Continuing
our journey, we followed a trail leading along a high ridge densely timbered with pine, spruce,
and fir, bounding on the north a narrow valley, and running nearly due east and west. In seven
miles the trail crosses the valley and passes over a mountain for five miles, where was much
fallen timber, and the road generally difficult; but it is evident, by cutting out the timber in
the valley of the creek south of this trail, a good road can be found.
At the foot of the mountain we crossed two brooks running south, and in one mile more crossed
a fine creek ten feet wide, running in the same direction; and in fifteen miles from the St. Mary's
reached St. Borgia river, which is sixty feet wide and two feet deep, with a swift current flowing
over a pebbly bottom, and the stream does not appear to be subject to heavy freshets. Following
up on the north side for seven miles through small openings and timber of medium growth, chiefly
pine, spruce, and hemlock, we encamped where the trail first crosses the river.
September 25.-It was raining heavy this morning, but we packed up and started, as I am
determined to push ahead. The road crosses the stream frequently, and is altogether generally
level-difficult for pack animals, on account of thickets of willow and fallen timber. The country continues the same as yesterday, occasional openings occurring, where is found good grass.
Passed several lodges of Creur d'Alene Indians. They urged me to stop and take shelter from
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the rain, an my guid was determined to avail himself of the offer, but finding that I had pus_hed
on withol,lt him, he r doined me in the course of an hour. We made to-day twenty-four crossmgs
of the stream, and encamped at dark in a small prairie, which the guide said was the last betw.ee'n
this and the divide.
·
September 26.-Continued up the stream, and after making twenty-four crossings and passing
over some very bad roads, on account of willow thickets and fallen timber, we came to where
both the stream and the trail fork. The left-hand trail commences immediately the ascent of
the mountain, while the other continues up the right-hand or northern fork, apparently through a
valley similar to that up which we have been travelling; and this I wished, supposing it to be
the route 0ver which Lieutenant Mullan passed, and reported by him to be a better route than
the one surveyed by Mr. J. M. Stanley. But my guide persisted in saying that it was a very
bad road; that the mountains were high; that it was miry, and there was much fallen timber;
and that the other was the only trail used for many years. Being therefore in doubt as to which
was the trail explored by Mr. Stanley, and which by
, we followed the trail to the
left, and, after ascending for seventeen miles over mountains of very steep ascent, reached the
summit, and it was then only that I could be certain this was the same route passed over by
yourself and Mr. Stanley.
We encamped on the summit, at two small lakes, in a basin five hundred feet below us, and
which were only accessible by a very steep road worn in the side-hill, showing that this is an
old e~camping ground.
September 27.-There was a heavy frost last night, as might be expected upon an elevation of
some eight thousand feet above the sea. Early in the morning I ascended a point of rocks four
hundred feet above our camp, and at sunrise, as the first rays touched upon the peaks of this
seemingly boundless chain of mountains, the scene was beautiful and grand. This peak, which
seemed to be the hjghest in the range, I have named Mt. Stevens. Upon the north side it is
c0vered with luxuriant ·grass to the summit, while on the south it has a perpendicular descent of
basaltic rock for one thousand feet, to the two small lakes, appearing, from this elevation, no
larger than a mirror. From this point a good view of the whole country is obtained, and I
sketched it in yesterday's route. It is evident that .a better route than this can be obtained by
following up the north branch of the St. Regis Borgia to its source and crossing a low divide to
the Creur d'Alene river. This is the route passed over by Lieutenant Mullan, and he will no
doubt report upon it.
Continued to-day along the dividing ridge, alternately ascending and descending. The loftier
and more dense growth of timber indicates that we are reaching a lower altitude. In ten miles
travelling we reached the last descent, which is six thousand feet, almost perpendicular. The
road has been rendered slippery by recent rains, and I esteem it fortunate to find myself and
party in safety at its foot. In a quarter of mile from· the base of the mountain we struck the
Creur d'Alene river at its upper forks. The south branch comes from the high mountains on the
southeast, while the north branch flows through an extensive valley running nearly due east and
west; and through tills valley passes the trail which it was my intention to pursue. I am confident that the best route is up this branch to its source, and passing over a divide which cannot
be less than three thousand feet below the level of our last night's camp, to the St. Regis Borgia,
down that stream to the Bitter Root river. Lieutenant Mullan, who passed over this route last
spring, is of this opinion, and also expressed the belief that a good wagon road can be made
through this pass at a moderate expense.
Continu d down the river, cro ing and recrossing frequently, and passing numerous small
branches c ming in on ith r side. The timber, chiefly fir and cedar, is of a size much superior
to any ,,.e hav h retofor seen. Many of the cedars were ten feet in diameter, and not less than
tw hun r a_nd fifty fe_ t in height. At 4 p. m. we reached the first grass since our encampment f la t mght. It 1s a small prairie upon the river, and is a good encamping ground for a
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considerable train. Pushing on five miles more we encamped Clt sundown, having made by estimate 22 miles for the day's march.
September 2S.-The morning was clear and warm. Made an early start, and pushed on as
rapidly as a road much obstructed by fallen timber and a dense undergrowth would permit.
The valley is widening, and the timber more open and of smaller size. Having crossed the river
sixteen times, the trail led over some low hills on the north side for five miles, and afforded a
very good road. Recrossing the stream, which is here twenty yards wide and three feet deep,
and passing through a fine prairie two miles in extent, we came to a wheat-field, which we
gladly hailed as a sign of our near approach to civilization.
Following an old trail leading through open pine woods, in one mile more we crossed to the
north side of the river, and emerging from the woods, stood upon the edge of a beautiful prairie.
Near to us was a large field, well fenced and cultivated, and near its centre, upon a fine rise of
ground, stood a handsome church, surrounded by ::t group of small houses, giving to the scene
quite a village-like air. It was a pleasant sight to us, who for so long a time had not looked upon
the slightest evidences of civilization. This is the Catholic Creur d'Alene mission. Passing by
the missif:m, we encamped one mile beyond, on a small lake near the river. Many of the Creur
d'Alene Indians were encamped near us, and several voluntarily assisted in unpacking the mules
and arranging the camp, and seemed desirous of manifesting their friendship in various ways.
Towards evening I walked up to the mission, and was most hospitably received by the Rev. Father
Rovallie, the missionary in charge. He is an Italian by birth, has resided here ten years, and is
a well-informed, intelligent gentleman.
With very limited means this mission has done much to civilize these Indians, and develop the
agricultural capacities of the country. They now have some fifty acres under cultivation, and have
succeeded in raising fair crops of wheat, oats, -peas, potatoes, turn] ps, carrots, and hemp. The
latter succeeds admirably, and might be made an important article of export from Washington
and Oregon Territories.
A fine garden affords a supply of excellent vegetables. The climate, owing to the proximity of
a lofty mountain range, is yery cold during the winter, and even during the summer the nights
prove too cold for the successful cultivation of Indian corn. Hay is requisite for stock through the
winter, and is easily obtained from the prairies along the river.
Father Rovallie gave me an urgent invitation to remain with him several days, and also wished
to accommodate my party at the mission; but it not being necessary to remain here long, and not
wishing to break up the routine of camp life, I declined his kind offer. I, however, sat at his hospitable boara during my short sojourn here, and for the first time in a year and a half enjoyed the
luxuries of civilized life.
September 29.- To-day we remained in camp to repair pack-saddles, recruit the animals, and
select some fresh ones from the few left here by Lieutenant Mullan.
September 30.-l\Jade a late start, owing to trouble in catching the animals. Travelled down
the river, which now bends to the south; traversing a succession of low prairies separated by
thickets of scrub-pines, and climbing two hills to avoid dense undergrowth in the bottoms, in four
miles we reached the crossing of Cceur d'Alene river. Here two Indians, with small bark canoes,
awaited us. An hour was consumed in erossing, another in packing, and we then pushed on
through a fine prairie str tchiug six miles down the river, and three or four in breadth, possessing
an excellent soil. On the opposite side, lofty hills, wooded with pine, come down to the water's
edge. We encamped at the lower end of the prairie, where a deep creek enters, having made
to-day ten miles. The wagon road from the mission to this poiut is good, by bridging the Creur
d'Alene ; which can easily be done, as the ~tre am is narrow.
October 1.-The morning was clear and warm. The horses having strayed, we were unable to
start before 11 a. m. Passing up the creek one mile, we crossed it where it debouches from a
lake one mile in diameter, near which is another small one.
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· · for four m1·1es to anoth er 1arge 1ake ' along the eastern shore
The trnilleacJ through a. fine pra1ne
f wbi ·h w ommcnccd th ascent of a. mountain ridge.
T th urn mit i ~ one mile, and ten days' labor would render it good for wagons. Thence t 1Je
road i~ o r rolling country, timbered with scattering pines for seven miles, to the south branch
of the C ur d'Alene. Here, in a fertile valley, are four lakes, connected by narrow, deep strearr:s·
W c cro~scd where the various streams or outlets unite and form the inlet to a large lake one mile
below the crossing, which stretching to the northwest four miles, then bends to the southwest,
and is hidden by mountains coming down to the south shore.
.
.
We encamped immediately after crossing, as there is no water within a day's march beyond.
Upon the nan~ow tongue of land formed by the junction of the outlet of the lakes, and sepa~ated
from our camp by only the width of the stream, were several lodges of Creur d'Alene Indians,
living in huts of bark and mats. They are principally old and decrepit people, and present a
squalid, miserable appearance. Their chief food is fish and roots, of which they had a small
supply, placed on scaffolds to preserve it from the dogs. Two old women crossed our baggage
in canoes, for which I paid them fifty loads of ammunition, five feet of tobacco, and a few beads,
fish-hooks, and rings.
During the night a legion of Indian dogs came across the river and began an attack upon our
camp. It was simply a foraging expedition, and their appetites rejected nothing, even bridles,
parfleches, ]ariats, &c. They kept me awake all night, and, in spite of my vigilance, devoured a
fine lariat which I valued highly. The horses several times attempted to cross the riyer an~ take
the "back track;" but as they must pass through the camp to do so, they awakened us, and we
drove them back. It is thus animals are generally lo:St; they take the back track, for some
unknown reason, and by morning are many miles from camp.
October 2.-Morning cloudy. The Indians were singing and praying nearly all night, and continued it this morning. Started early. The trail leads along the shore of the lake above us; the
beach is of basaltic rock, in small fragments. Leaving the lake, we ascended a narrow valley,
occasionally crossing the dry bed of a small stream, and in four miles reached the summit of
the ridge, to which point the road. is good for wagons, with little work; thence the country is
generally rolling, sparsely timbered with pine, little undergrowth, and plenty of grass. The soil
is an ashy loam. In ten miles passed a large prairie on the right, and in two more struck an
extensive prairie stretching beyond view to the west; character rolling, and soil a black, sandy
loam. This I suppose to be the Camash prairie of the Cceur d' Alenes. Struck across the prairie
to a high ridge, and, following it to its base one mile, came to a thicket of willows surrounding a
small spring. The water is indifferent, but there is an abundance of good grass. Here we
encamp ed, as it is a long day's march to another encamping place. Large herds of .horses were
grazing on the prairies. They belonged to the Saptin or Nez Perces Indians, several of whom
visited our camp, and were well-behaved.
October 3.-Morning clear and cool, with a heavy frost last night. Started early, passing along
the base of the ridge, and over a good wagon road for one .mile, when we began the ascent. It
is a hill of six hundred feet elevation, of an easy ascent, and in one mile we reached the summit,
when a splendid panorama opened around us-to the northeast, the blue peaks of the Bitter Root
range; to the west, an ocean of rolling prairie; and. south, on our course, the prairie stretched to
far-distant mountains, marking, I presume, the course of the Great Snake river. Descending by
a good road, we struck the dry bed of a creek, and followed down it. In four miles the trail
forks, and we took the right hand, our course bearing upon a lofty pyramidal-shaped butte, towering alone above the prairie. Crossing some low hills for two miles, we fell into another
valley or d pr~s ion, a~d, some distance down, observed traces of a stream at some period of
the year, and m ten ~1les came to a small clump of cotton-woods and willows near a pool of
water,_ the first ~een smcc our camp of last night, twenty-two miles distant. The course of the
creek I now thm]y bordered with small cotton-woods and willows. Towards evening we met
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three Indians and a white man carrying supplies of sugar, coffee, &c., to the mission. The
white man, who is one of the "brothers" at the mission, made several complaints ·against one
Geny, the government interpreter for this· district-mainly that he opposed the mission, and excited
the hostility of the Indians towards the Americans. The "brother" also informed me of the
murder of twenty-three emigrants by the Snake Indians, and plots among all the Indians of Oregon and Washington Territories. In twenty-four miles from our last night's camp we came to
an abundance of excellent spring-water, forming, in a short distance, a handsome brook. Three
miles below we left this creek, where it bends sharp to the west, entering a narrow, rocky defile.
Turning south, ·and crossing a rolling prairie, in five miles we struck a handsome creek, twenty
feet wide and one foot deep, flowing over a pebbly bottom. Here we encamped in a fine bottom,
affording luxuriant grass. and a good growth of cotton-wood and pines. The valley of this
stream is generally narrow, and bounded by precipices of basaltic rock. The soil is a rich loam.
Made to-day 35 miles.
October 4.-Morning clear and warm. 1\-Iade an early start, and, ascending from the valley by
a long incline, struck into one of the numerous depressions or shallow valleys traversing this
prairie in a southwest and northeast direction, or nearly east and west. Our course during the day
was generally down these, crossing occasionally from one to the other over the low ridges dividing
them, affording an excellent wagon road. In eighteen miles we reached a clump of cotton-wood
trees, where was excellent water from small springs, forming a small stream running west. Continued down this valley seven miles, when my guide, finding himself in the wrong road, turned
due south, and in six miles struck the right trail. The country is now somewhat broken, and
basaltic rocks show in the summits of the hills. The country continued quite the same during
the day, and in thirty-four miles from our camp of last night we reached several powerful
springs, forming a large creek, which in two miles empties into the north branch of the Pelouse
river, a fine str~am fifty feet wide and two feet deep, which comes from the north, flowing through
a fine valley bounded by high buttes and ridges of basaltic rock. The Indians have here a fishweir, and I noticed an old field in which they had cultivated potatoes. It app•ears to me that we
are making so much westing as to bring us below the mouth of the Pelouse, as laid down on the
map. We encamped just above the mouth of the spring-brook, having made to-day 36 miles.
October 5.-I was awakened this morning by the rain falling on my face as I wa.s sleeping in
the open air-my usual custom when the nights are fair. Called the men, and had the tents
pitched. The rain continued falling heav~ly until 11 a. m., when it ceased and the sun carne out
warm. Packed up, and had gone but a few rods when a violent storm of rain and hail burst
upon us, thoroughly drenching us and stampeding the mules. Pushed on rapidly, leaving the
river in three miles, and turning south. Country much broken by long flat-topped hills of black
rock, and reminding me, in its general character, of the country between Dearborn and Sun rivers.
In sixteen miles we struck the Pelouse river four miles above its mouth, and, passing down
two miles, descended to the valley by a very long steep hill, which will require considerable
labor to make it passable for wagons. Crossed the river, which is shallow, and no more than
one hundred feet in width, and in a mile and a half more struck the great Snake river forty rods
below the mouth of the Pelouse, where we encamped.
There is no wood here excepting drift-wood, and the Indians collect this for their winter use
and for sale. We found, however, along the beach sufficient for our camp-fires. This is a miserable encamping ground, as there is no grass nearer than a mile, and then but little. There are
no Indians here, and therefore no means of crossing.
October 6.-The morning was clear and cold. Sent the guide early up the river to look for
some Indians to take us across, and about 10 a. m. descried an Indian in a canoe coming to our
relie£
In nn hour our packs were safely across, anJ the animals swam over without accident. The
olJ Indian who ferried us presented me several pap rs or certificates of character; ~om~ setting
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b t of Indian , and others that he w~s a most arrant scoundrel. . It
w l 1 p. m. w h n ' w re pack d up and ready for a start. :My guide said i~ would be rmdnight b fore we reached a place t encamp, but, being determined to leave this. barren ~lace, I
pu'b d on rupidJy 6v r a high-rolling prairie, bounded on the south by a range ot mountaws of a
peculiar blue color rging upon a purple tiut, and at 8 p . m. reached the Touchet river. A clear
night and a full moon enabled us to find a good encamping ground a mile below where we first
struck the river. The night wns the coldest we have had this season, and we were not sorry to
find sufficient drift-wood to make a comfortable fire.
O(tober 7.-Th e mornincr was clear and frosty. The Touchet river is about twelve yards
b
'l
wide, and quite deep. The ,·alley is narrow, and is overflowed at high water. ·About three m1 es
below our camp is a better encamping grouml, especially for a lage trJin. In three p1iles we left
the river, which benJs to the south, while our course is southwest by west over a level sandy
plain, produc:ing but little grass and an abundance of sage of small growth, indicating a poor
soil. The trail then leads on a course south 60° west, true, direct to Fort Wa1lah-Wallah. At
3 p. m~ obtained my first view of the Columbia river, for which I had departed from the Father
of Waters more than a year ago.
We hailed this glad sight as almost the termination of our
long journey, and quickening our pace, reached the little Wallah-Wallah one mile above the fort;
and at 4 p. m. entered its gates, and were hospitably received lJy 1\'Ir. D. Pambrun, the gentleman
in charge. The fort is situated in the midst of desolate sand-hills, and there is no timber within
sight. Our tent was pitched near the fort, and Mr. Pambrun supplied the men with wood,
fresh meat, vegetables, &c., while I accepted the offer of a sojourn in his house during my stay.
October 8, Sunday.-Remained in camp awaiting the arrival of Lieutenant Mullan, according
to our appointment to rendezvous at this point. The day passed pleasantly in reading and conversation.
October 9.-Morning cloudy, with a little rain. About 4 p. m. Lieutenant Mullan and party
came in, having been twenty-one days from Cantonment Stevens, and experienced an unpleasant journey, owiug to a difficult road, straying of the animals, &c.
October 10.-The day was chiefly employed in making preparations for a start to-morrow;
Lieu.t enant 1\'Iullan proceeding to the Dalles, while I shall go up the Yakima, and, via the Snoqualme Pass, . to Puget sound, if if is possible to procure a good guide.
October 11.-The animals were brought in, and after making the necessary exchanges, Lieutenant Mullan bade me farewell and slarted for the Dalles at noon. Soon afier, we commenced
crossing the packs, and at 5 o'clock bad everything, including the animals, safely on the north
bank of the Columbia, and the tents pitched. Taking leave of my kind entertainers, Mr. and
Mrs. Pambrun, I crossed, and, seated at my camp fire, feel once more at home.
October 12.-A clear morning, with a cold norlh wind. As usual, on starling from a post, we
made a late start. We travelled. along the bank of the Columbia, up the stream, through a
sandy barren sage pl· in of one to two miles in width, bounded by bigh ridges of basaltic rock
parallel to the river. Jn eleven miles we pass d the moulh of Suake dver, coming in on the
opposite side; and in thirteen miles more, struck the Yakima at its first crossing; and here we
encamped, where the grass was xcellent, but no wood, excepting some small w1llows.
October 13.-:~Iatle a late start. Crossed the river, and P' ssing up six miles, crossed it again
at an xtensive fi h weir. Here tl1e river makes an exten ive bend to the east, nnd, taking a cutoff, we struck the river again in seven miles, and continuing up seven miles farther, encamped.
October 14 and 15.-Continued up the river over the same route surveyed by a party under
Captain lcCleJlan, U. ~ . A.
ctob r 1 .-In three miles from camp we reached the mouth of the At-tah-nam, a small
tr am coming in fr rn the we t; and ascending it fourt n miles, reached a small Catholic misant\y ituat !d in a grove f mall white-oaks, the first I have seen since leaving Fort
ion, pl
nion, n the li:ssouri.
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The priest received me politely, but could give me little or no infi>rmation concerning the Snoqualme Pass. No guide could be obtained nearer than two days' march; and he would be an
Indian, to whom I could not express my wishes in regard to the several trails leading through the
pass, and which Governor Stevens had directed me to examine. In addition, my barometer and
sextant were unserviceable, and I therefore, although reluctantly, determined to proceed directly
to Olympia by the emigrant road, dispensing with a guide.
We pushed on over high hills covered with bunch-grass, and encamped at sundown upon a
small stream, which was called by some Indians who visited us, Te quy-wy-e-chass. Here is an
abundance of luxuriant bunch-grass.
October 17.-We started early, and held northeast for ten miles, when we struck the Nahchess
river, which is here a stream sixty yards wicfe and two feet deep, with a swift current. Crossed
just at an extensive fish weir, where immense quantities of salmon are taken in the season, and it
is said to be the best fishery on the Yakima. In . three miles more we reached the Wenass river,
and crossing it struck the broad trail of the emigrant road, and followed it to the point where it
leaves the Wenass and· crosses to the .Nahchess.
October 18, 19, 20, and 21.-Pushed on as rapidly as our tired and sore-footed animals would
permit. A minute description of the road and country is deemed unnecessary, as it has already
been thoroughly explored and surveyed. But I must take this opportunity of expressing the
opinion that the location of the road, and the work thereon, have been most judiciously and
· thoroughly performed under the direction and personal superintendence of Lieutenant Arnold,
U.S. A. Wagons can now come over the road with but little difficulty, and an additional
expenditure of $10,000 would make it an excellent mountain road.
On the morning of the 22d we reached the first sett1ements, and pushing on, encamped on
Fennell's prairie, through which runs a small creek emptying into the Puyallup river. Mr. Fennell has a fine farm of rich soil; and, indeed, all the small prairies we have passed appear to be
very fertile.
October 23.-\Ve crossed the Puyallup and Nisqually rivers, and pa'ssing seven miles down the
latter, encamped on a spring-brook. We are now among fine farms, cattle, pigs, chickens, &c.;
and though singular and strange, they are by no means unpleasant sights to our eyes, so long
unaccustomed to look upon them.
October 24.-We pushed on rapidly over a fine prairie country, and through occasional belts
of pine timber of an enormous growth. The waters of the Pacific and the long looked for town
of Olympia burst upon our delighted vision. We rode directly into town, and I was most cordially welcomed by my esteemed friend George W. Stevens, Esq., and Secretary C. H. Mason.
Located in their hospitable house, truly I feel once more almost at home again.
Thus was terminated a reconnaissance from Fort Benton to Olympia in forty-seven days, including all delays.
Making a quick trip was not the object had in view, but rather to make a careful survey of the
route, carrying out your instructions with reference to the agricultural capabilities of the country,
an<l the feasibility of the country for wagon roads.
In this report the form of a brief journal has been adopted, as affording more minute, and consequently more satisfactory information than could be given in a general report.
A sketch of the reconnaissance is herewith submitted, and also the field-notes, which have
been plotted precisely as taken in the field, and without off-sets to make them agree with preVIOUS s.urveys.
I am, very respectfully, yours, &c.,
JAMES DOTY.
Governor I. I. S'.rEVENS,
In Clwrgc qf Northern Pac·ijic Railroad Su·rvey.
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LETTER OF IR.. L. BLODGET TO CAPTAIN A. A. HUMPHREYS, TRANSMITTING GENERAL NOTES ON
THE CLIMATE ON ROUTE NEAR THE FORTY-SEVENTH AND FORTY-NINTH PARALLELS.
WASHINGTON, August 14, 1856.
DEAR SrR: The barometric and meteorological observations made in connexion with the survey
of the route near the 47th and 49th parallels, which were recently received and placed in my hands,
are scarcely sufficient for the general illustration of climate of the district traversed by the survey
which was originally designed, and under which purpose those at the permanent posts were
instituted. The observations made by the survey at the greater altitudes, both at temporary
posts and on the several lines, are indispensable for this purpose, and further measurements are
necessary of the amount of precipitation at all altitudes. There are two valuable series, however,
at Fort Benton and at Cantonment Stevens, St. Mary's valley, of nearly a year each. These
were taken with great care, and, as they would best supply the lost journals of the survey, as
well as give positive results in regard to the climate of a new district, they appear wort~y of
publication in detail. They have, therefore, been carefully prepared for that purpose, and are
followed by summaries at Fort Pierre, on the Missouri, Columbia barracks, and Olympia, and by
the journal of the survey of Lieut. Mowry, east of the Cascade mountains.
For other explanations, and for some deductions and comparisons in regard to the general
climate of the district, I beg to refer you to the general notes and remarks prefacing the tables.
Very respectfully, your obedient servant,
L. BLODGET.
Capt. A. A. HuMPH REYs,
Top. Engs., in Charge of Office of P. R. Surveys.

GENERAL NOTES ON THE CLIMATE ON THE ROUTE NEAR THE 47TH AND 49TH PARALLELS,
BY MR. LORI:.I BLODGET.
The number of meteorological observations made within a few years at the military posts on the
coast of the Pacific, is sufficient to have furnished a very good knowledge of that climate already,
and its more striking features are comparatively well understood. For the interior and the
mountainous districts, however, there are but few records, and none have been given to the public
from points north of the latitude of Fort Hall and west of Fort Union, on the Missouri. It was
·intended to establish a sufficient number of posts on the western border of the plains, and in the
mountains and interior valley of Washington Territory, to represent every distinguishable district,
and to permit a comprehensive comparison of them. In the present result there are two or three
of these more important points embraced, but it is yet difficult to connect them in. an intelligible
manner, or to show where the distinctions are. Comparisons of temperature may be made with
some accuracy from the records at hand, and these, with other obvious features, may be given in
general terms.
Fort Benton and St. l\Iary's valley represent the more elevated plains and valleys on each side
of the Rocky mountains, and each may be taken as decisive of the climate of a large district.
The observations in detail at these points would very well represent the itinerary of a survey
line for corresponding months for a con iderable di tance on either side, and they are given in full
to liD wer the purpo e of this required knowledge of details. Between these two points there is
little of d finite o scrvation , and it is not certain how far their comparisons may be carried. It
scarcely appears whether the abrupt contrasts of the mountains of the Pacific coast exist here or
n t, ithcr in the temperature or in the amount of pr cipitation in rain and snow. There is not
suffi i ·nt :: rvc ti n t~ f the Casca
ran cr f m untain , or of the dry plains imm cliately
t h'
f h ·m ' ..p · ·iall in r g · t · m unt f rain aud sno\ . Th journal f Lieut.
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:Mowry gives some valuable temperature observations on this eastern base of the Cascades, and
his condensed notes of results are very well sustained by all the observations. A continuous record
at Fort Okinakane or Fort Colville would, apparently, have many features in common with one
at St. Mary's valley for the colder months; yet, for the summer, there must be some prominent
points of difference. Each of these districts is decideQly separable from the immediate coast of
the Pacific west of the mountains, and has little in common with it at any season.
The comparisons which would illustrate the relation of the climate on the western border of the
plains of the Missouri to those of the east, or of known points on the Mississippi valley, are first
necessary, and they may now be made directly with these points for the same months. The
record at Fort Pierre unfortunately does not commence until nearly the last of the months observed
at Fort Benton, and it cannot, therefore, be introduced at the point where it is most desirable.
The elevation of Fort Benton above the sea is 2,662.9 feet by the mean of all the barometric
observations taken there.* The most conspicuous feature of the temperature of the post is its
nGla:r agreement wit that of posts on the eastern border of the plains-even in lower latitudes,
as Forts Snelling and Leavenworth-from the commencement of the record to the close of October. For the portion of September observed, and for the whole of October, it was warmer than
Fort Snelling, and but little cooler than Fort Leavenworth. The extremes of 80° for the highest,
and 10° for the lowest degree, are nearly the same as at Fort Snelling, where the lowest degree
in October is 8°-t"he lowest at Fort Leavenworth being 22°. The lowest at Fort Larami~ for
October is 20°. At the close of the month there were severe storms, with but little rain or snow,
however.
For November the range of temperature was low, and on six days at or below zero. The
monthly mean was ten degrees less than at Fort Snelling, and 24.6° less than Fort Leavenworth.
It is also 14.6° less than that of Cantonment Stevens, on . the west of the mountains. The fall of
the temperature as winter approaches appears to be much more abrupt east of the mountains in
his latitude than at the west, or in the vicinity of the great lakes. There were few storms and
very little snow.
The record for December is quite anomalous, and, if not affected by position of the thermometer, gives an extraordinarily high tempei·ature. At all other posts of the Northwest_:_Forts Snelling, Kearney, Laramie, &c., east of the mountains, and at Cantonment Stevens and Olympia on
the west-the temperatures of December are several degrees below those of November, while, as
recorded here, December is 13.6° warmer than November. The record is very nearly the same
as that at Fort Laramie for the same month, though Golder than this post in November by 22° in
the mean temperature. A peculiarity so remarkable should be verified in the. most complete
manner, as it would go far to prove the distinctive features of the climate of the northern portion
of the plains east of the mountains, to be quite separable from those farther south and east. The
changes occurring at every point from the longitude of Fort Kearney eastward are so far associated as to produce rriarked correspondence among all the stations of a very large area. The
ordinary relation of the temperatures of the winter months is sometimes reversed, but in every
case the whole country participates in some measure in the change.
At Great Salt lake, as observed by the Central Survey, the temperature of December is much
above that of January following, and also apparently much above the average, though there
are but few observations in the same month in previous years with which to compare it. In
1864 the mean of December at Great Salt lake was 31.3° against 41.6° in 1863. These facts
favor the view that the temperature changes of this me:(idian may not necessarily be associated
with those of either side of the mountains at great distances.
• The comparison of the barometer used with a standard is not given in connexion with the observations. It was a syphon,
by Green, No. 760, Hnd it is on1y known that it is reported as in good order by Mr. Doty.
The determination of altitude is made by assuming a mean barometric reading of 30.000 inches at sea-level, the reading reduced
to freezing point, and a mean air temperature of 50°.

568

GENERAL NOTES ON THE CLIMATE.

In Janunry, 1 54-, the cold was inten eat Fort Benton and at St. Mary's valley. It was still
mor e r , how v r, at all point near this latitude ea tward as far as Fort Mackinac, and
nearly the arne at Fort Kearney, in latitude 41°. On thirteen days the thermometer wns below
zero at Fort Benton; at Fort nelling the corr sponding number of days was twenty-three, and
at Fort Kearney fourteen; the lowest single readings being respectively 24, 36, am] 16 degrees
below zero. In February, the remaining month of winter, the mean temperature was 11° above
that of Fort Snelling, and 4° below that of Fort Kearney. The low extremes at these posts were
- 6°, -20°, and + ~ 0 , respectively. The post was 4° colder than St. Mary's for the same month.
In each of the months of spring, nearly the same relation of temperatures was preserved to
stations eastward. March and April were each 5° warmer at Fort Benton than at Fort Snelling,
and April was warmer than at Fort Kearney. In ~lay there was very little difference at the
three posts. 1\-Iarch only was colder than at St. Mary's, and the mean of the three months was
greater at Fort Benton than west of the mountains.
The summer of 1854 had nearly the same mean temperature for each of the three posts previously compared; that of Fort Benton being 72.8°, Fort Snelling 72.1 ::- , and Fort Kearney 73.4°.
St. Mary's valley has a mean of 69.6°. The extremes of temperature range as high here, also,
as at stations eastward on the plains, the summer maximum being 100° .
The corresponding record at Fort Pierre first appears in July, with a mean temperature of
76.9° against a mean of 73.6° at Fort Benton, and the differences for August and September are
not large. The high summer temperatures of the plains at the sources of the Missouri are a
very decided and well established feature.
The range of temperature in successive months and for less periods has unusual characteristics
at Fort Benton, as exhibited in the high temperatures of December, 1853, and April, 1854. In
several instances warm days occurred in the winter months in connexion with high southwest
winds. It is remarked by Mr. Doty that these winds are also attended with a fall of barometer,
though this does not appear in the record as a marked result. In May, 1854, there were two
days on which snow fell, and the temperature was below the freezing point.
For the year the mean temperature compares very nearly with that of Fort Kearney, which is
quite similar in the corresponding seasons, and it is three or four degrees above that of Fort
Snelling, the excess occurring in winter and spring.
The hygrometric observations durjng the autumn of 1853 were taken in-doors, and have no
value as measures of the dryness of the atmosphere. They were resumed in April, 1854-, and
appear to be correctly taken to the close of August. The differences they give for the readings
of the dry and wet thermometers are quite large; and though a mean of these gives but a rude
approximation towards the true results of proportion of moisture in the air, some intelligible idea
may still be obtained from them. Arranging these mean differences, for the several hours from
May to August, we have the following results:

Mean differences of readings of the wet and dry t hermomcters at
7 a.m.

!~fay

...•.... 1854 .••.••..••..•.......•...
June ........ do ....•.••••...........•.. .
July ........ do ...•••....•......•...•...
Augu t ...... do .••••••••••••••••••..••••

2p . m.

9 p.m.

Mean for
month.

0

0

0

0

5.7
7.4
12.2
15.6

13.3
16. l
20.7
23.5

7.1
8.0
12.2
11.0

8.7
10.5
15.0
15.7

1f orr ctly o : rv d, the e show a climate imilar to that of New Mexico, and the arid portio
f th plain ~ , and f Califc rnia. The maximum of single differences in the Atlantic States
rar ly xc d 16°, and n the mean for a month does not reach 8°. In this case, the observa-
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tions for August give as the mean per-centage a proportion of saturation but 31 for the hour of
7 a. m., and but 20 for that of 2 p. m. That of 9 p. m. is 48, and the mean 33, against a mean
of near 75, or a n av er age in the l\'I ississippi valley and the Atlantic States. The calculation in
detail would give very low proportions of atmospheric moisture in many cases ; and thoug h
this d etail is th e only accurate mode of obtaining these proportions, th e measure.s here given are
a near approximation.
The quantity of rain is quite imperfectly observed in the record at Fort Benton for several
months. The amount is ap parently small for the year, the winter and spring having evid ently
the greatest quantity, and each near five inches. The rains not measured in summer are not
noted as profuse in any case; and the distribution seems to partake so mew hat of that peculiar to
the Pacific climates, which have least in summer. On the plains, the greatest quantities are in
spring, and other seasons are often quite without rain. The strong southwest winds, with the
high temperature and barometric oscillations then noted at Fort Benton in the winter months,
prove a connexion to exist with the Pacific climates which does not appear at any other point of
the plains. In these cases the precipitation is doubtless profuse, in rain or snow, on the mountains of this vicinity.
The barometric oscillations at Fort Benton and St. Mary's are also quite conformable and
identical with each other when projected in curves. They exhibit marked movements in some
instances quite sudden, and df great range in the winter months, and connect the attendant
storms beyond a doubt, as belonging to similar climates at this season.
The record at St. Mary's vafley requires less analysis and comparison, to illustrate its relation
to known climates. The position is elevated nearly a thousand feet above Fort Benton, (3412.5
feet above the sea,) yet its winter climate is equally mild, and the extremes at that season not more
severe. In summer, however, the low temperatures of the Pacific coast are felt, and extremes
occnr much greater than those at Fort Benton. April has a. mean temperature 6.5 degrees lower
at Cantonment Stevens; and May 2.5 degrees. In May there is sriow on the 7th, as at Fort
Benton; and on the 28th snow again, two inches in depth, and rains; none of which appear at
Fort Benton.
In July snow fell on the 6th in small quantity. In the frequent rains of the summer months
on the mountains of the vicinity, if not at the post, the sudden changes of temperature and of
wind peculiar to mountain regions appear characteristiG, and to distinguish the climate here at
that season from that of the plains east of the mountains, as well as those towards the Pacific.
The quantity of rain is not measured at this post for any part of the period of observation.
Rains are noted frequently in the r emarks, and the number of days of rain and snow may be
given here, and in comparison with Fort Benton :
Cantonment Stevens,
St. Mary's valley.
Days rain.
October ...• 1853, (21 days) ......••.•••••.
November •.. do ....••••...•.........•...
D ecember ... do ..••.•....•...•••••.•••..
January .... 1854 ..•.•......•...•••••••..
February .•.. do ....•.•........•••...•••.
March .•••••. do ................•.....•..
ApriL ....... do ...•...........••....•••.
May ..••..•.. do ..•••......•.............
June ....... . do .......•.•....•••........
July . .••.•.. do ........•...•••.....••••.
August .••••. de ....••............•••.•..
S eptember ... do ......................•..
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GENERAL NOTES ON THE CLIMATE.

Th climat of the di trict etw n the Ro ky mountains and the Cascade range, comprising
t portion of r O'On and Wa hington T rritories, has many of the characteristics
mu h th Jar
p culiar to mountain r gions. Th sc eem to b long to the low plain and valley of the Columbia
much more than to th Ii ouri valley and plains at Fort Benton, and their distinguishing points
of great daily range of temperature and abrupt changes of wind and weather are as conspicuous in the journal of the xpedition along the eastern base of the Cascade mountains as in the
record at St. l\fary's valley. This line of reconnaissance was but little elevated above the sea
at most points.
The Cascade range has a most deci ive effect on the climate of the district east of it, which is
mainly due to its great elevation and high.]atitucle. The equable temperatures of the immediate
coast would otherwise be felt as far inland as in the corresponding European districts, where
they directly control the climate of nearly half the con6nent. The Pacific coast has this local
feature abruptly changed by the intervention of these mountains, and the modification of climate
which remains is only felt in the generally ·high temperature of the western portion of the continent. All portions of the western border of the continent, even from the Mississippi river, participate in these higher temperatures at all altitudes, and the great elevation of the mountain ranges
and plateaux there has alone obscured this fact. It does not, however, render the contrasts
peculiar to arid valleys and the vicinity of high mountains less conspicuous, though the mean of
their temperatures is much higher.
Thus, the mean temperatures at St. Mary's and in the dry plain of the Columbia are greater
than those of the coast, if the lowest scale of allowance for altitude be applied; yet the range of
successive months is very great, and the range of simple extremes even greater than these last
in proportion.
The high summer temperatures of this region are scarcely less noticeable than on the plains of
the 1\'Iissouri, though the daily range is so much greater here as to distinguish the climates as
quite unlike. AU the plain of the Columbia, though but little elevated above the sea, appears to
participate in the abrupt daily changes peculiar to mountain regions, and this is doubtless mainly
due to the great altitudes of the Cascade and Coast mountains, which shut it from the coast of
the Pacific.
The several detailed reports in connexion with special reconnaissances show that the climate
of the mountain districts is generally milder than would elsewhere belong to corresponding lati- .
tudes and altitudes. Mountainous districts on the eastern portion of the continent in these latitudes would present records of temperatures much lower and more severe. It is, however, not
less extreme in its changes, and generally not less profuse in precipitation for the prominent
ranges. Those near the coast arrest a very large precipitation at all seasons, and are sufficiently
elevated to convert most of it into snow, except in the three months of summer. As the intervening plains, before reaching the Rocky mountains, are so low, there is comparatively little of
rain or snow on them, and th e hiaher portions of the Rocky mountains must again receive a
large precipitation . Ea ~ t of tb mountains the quantity of rain or snow in the extreme seasons
of summer and winter is but a very small amount, and the profusion is mainly in spring and
early summer.
These records show greater correspondence of the districts east of the Cascade range of
mountains with thos~ of the mountain plateaux southward, in regard to local aridity and to the
att ndant daily extreme of temperature, than could have been anticipat d of so high a latitude.
The ~e p culiariti ~ do not s m d p nc..l ot on altitude nlone, a] o, as th y b long as decid Jly to
th l w plain f the olumbia as to th Great B in at 4,500 feet elevation above the sea.
t th c a t f the acific tb daily and monthly rang s of temperatures are very small, and
the clim< t~. < t. u t . und has the c uable features without the unpleasant peculiarities of tbat
f. the c. ld r~ta cc a t. Th humidity anJ Clmouot f pr cipitation is very gr at in comparison
v1th t1J · mt n r, no grea r' h n mea ·urc by the per-centage of humidity, and the number of

GENERAL NOTES ON THE CLIMATE. ·

571

cloudy and rainy days, than in almost any part of the United States. The quantity of water
falling is not excessive, however, and there is very little snow. The winter precipitation is
greatest, and embraces almost all, if the connected months, which may be so called, are included,
and the fall at sea-level is almost always rain. This winter rainy season is identical in character
along the whole Pac.ific coast of the UnitPd States, being only shorter, by commencing later and
closing earlier in regular decrease southward from Puget sound. The attendant winds and
phenomena are also identical-the constant southeast wind and the low range of the barometer.
The detailed reports of the several reconnaissance parties, and that accompanying the principal report of Governor Stevens, embrace all the points of interest presented by the observations
which have not been alluded to here. It is sti11 scarcely possible to review the extensive field
covered by the survey, or its collateral interests, in a satisfactory manner.

MRTEOROLOGICAL OBSERVATIONS AT FORT BENTON AND CANTONMENT STEVENS, ST. MARY'S VALLEY.
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Observations made at Fort Benton) Upper Missouri riveT, for the month of September, 1853) by James Doty, Esq.
Latitude 47° 50'; longitude 110° 35' 45 11 ; height of station above tlJe sea, 2602.9 feet.
N''lTF..-Tbe bt~rometri~ observa~ions were made in an adobe buililing, in which there was_ no fire until ?otober 12. when a large standard thermometer was put up on t.he north side
ot tho houso, open to the a1r. and urunfiuenced by reflected heat. The barometer was placed m the open au on the 4th of November.
Open air th,·rmomctcr.

Barometer corrected.
Dat<' . .
A.

~r.

2

p, ~!.

9 p, M.

Mean. 7A.M. 2P.

M

Clouds, their course and velocity.
7

9 P. M.IMcan.l

2

A.. M.

9

P. :II.

Wind, direcrion aud force.
7 A . M.

p.M .

2

p, ~r.

9

P.M.

Rain aud melted snow.

gau.

--- --- --- --- --- - - - - - - --1
8cp. 2·1

27.078

2:S

.268
.403
.482

!:!()

n-

~·

26.984

27.033

27.032

60

75

66

67

1 --- ~---1---1 ---1

I
5

N.E.

1

2

0

10
10
0

0
0
0

sw.

10 p .

sw:--T
27.279
.429
•358

,333
.433
.232

.293
•422
•357

58.2
60
54

57
57
62

61.5 58.9
64
60.3
62
59.3

10
10
5

0

E.

0
0

8
\"
2 10

N.

1

E.

Daily remarks on the weather.

I Hour lle-j !Jour end-,Amo'nt,
ed.

I

1 - - - - - - - -- - -

m. l.......... I.... .... IViolent
NW. wind, with slight rain at
at5 p.m.

I NE. ~ I. .. ... .. .. .. .. .. .. . ... . .. ..

E.

2

NW.

2
1

N.

N.E.

3

E.

1
1

NE .

2 I NE.

I N.E .

Continued to

~prinkle.

4 a.m. I 1.612

N.

.230

.198

.297

.242

58

61

61

60

Sl9
30

.454
.439

.445

,403
.435

,434
.433

56
51

63
65

62
64

60,3
60

.425

--- - - - --Means .. 27.336

27,302

27 .309

~--

27.316

-- -56.7

63.0

110
0

0
0

I 10

0

1

I3

0

NE .

1

N.

1
0

0

w.

w.
0

N.

1-3

t?:J

0

~

0

~

0

sa
>
~

~

C)<l.l

1:::

t?:J

inches.

........ .. , .. .. .. .. .. , ........ 1

Cool, heavy fol!; clear at 8 a.m.;
slight rain at 5 p. m .

0

td

Yl

N.

t>;j

0

Warm and hazy.

---

63.0 60.9 , ... ., ....... .. .

1.612

~
>
1-3
~

0
ln the not!ltion of clouds 1 0 signifies an entirely clear sky, and 10 one entirely cloudy. The force of wind and the velo.city of motion of the clou.ds are in

tenths~ from

the least to, the gteatest velocity.
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Observations made at Fort Benton, Upper Missouri river,Jm· the month of October, 1853, by james Doty,Es].
Barometer corrected.
Date. !

7 A.M.

f

2 p.M.

J

I Open air thermometer.

1

3
4
5
6
7
8
9
10

11
12
13
14
15
16
17
18
]9

20
21
22
23
24
25
26
27
28
29
30
31

Means.

27.473
.461
.462
.408
.353
.167
.266
.32]
.179
26.959
27.182
26.979
27.336
.361
.236
.39-2
.336
.147
.293
.381
.612
. 686
.443
.156
•187

27.452
.433
.397
.387
.143
.186
.290
.295
.069
26.918
27.154
26.950
27.318
.30'2
.150
.42'2
.158
.155
.322
.399
.638
.564
.411
.046
.160

Clouds, their course and velocity.

I j I I -, -~
9 P.M. Mean. 7 A· M. ,2 P. M. 9 P. M.,Mean.
27.438
445
,371
.373
.117
.215
.322
.204
.036
.034
26.984
27.193
.341
.274
.242
.388
.122
.207
.337
.567
.638
.529
.386
.084
.172

27.454
.446
.410
.389
.204
.189
.293
.273
.095
26.970
27.107
.041
.332
.312
.209
.401
.205
.169
.317
.449
.629
.5;:9
.. 413
.095
.172

.024 1 26.898 1 26.901 1 26.941
.090 27.122 27.307 27.173
.412
.414
.442
.379
.329
.297
.284
.301
26.993 26.792 26.849 26.878
27.182 27.152 27.149 27.161
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69.0
58.0
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~

~
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m
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~

~

~
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s.

2

N.

2
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- - : - - - - _ : _1

0
0

7

p, ll[.

o
0

49.7 1 0
59.3 10
60.7 10
35.0

2
3
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sw.

0
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w.

Daily remarks on the weather.
A.M.

2

1'. M.

4

0

4

s.
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0
0
0

N.

2
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SW.
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0
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0
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I sw.0
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I

2
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2

2

0
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sw.
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0

0
2
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0

I 10 w.

2
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9
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0
0

I 100 I SE. 0

N.

SW.
NE.

1

sw.

W.

1

E.
E.
W.
NW.

2
1
2
1

0

NE.

3

SW.
SW.
NW.
NW.
W.

IN.

NE.

3

sw.

I sw.
NE

5 1 N.
6 sw.

1

I sw.
SE.

0

sw.

I 3 1 SE
4 10 sw.

411
6 10
5
0

4
4

NE.

1

0

2

0
0

31

1- - - - - - - - - - - - - -

2

5

w.

0

6
6

I N.
S.

sw.
NE.

3
2
1
3
2
2
2
2
3
2
3

Clear.
Clear•
,
Clear.
Clear•
Clear.
········•• l••······•• l•······· ·clear.
········•• 1••······•• 1••······ Clear.
·······••• 1•········• 1•······· Heavy frost; ice :1- inch thick.

...... .... 1.... , .....

! ..... ; ..

.......... .................. .
...............................
tttttt

N.
SW.

0
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sw.

10 sw.
3 I NE.

sw.

sw.
sw.
sw.

sw.

10

6

I Hour be- JHour end- jAmo'nt,
gan.
ed.
inches.

.......... ,.......... ,....... .

N.

sw.

I SE. 0

sw.

3

P. M.

0

0

2

N.

1 1 N.
7 s.

I NE.

0
8

SW.
SW.

sw.

N.
E.
N.

2 I S.
1
0

0
10
9

3
1
1

0
0

o

0
0
0
0
0
0

I 9

0

sw.

0
N.

2

0

Rain and melted snow.

- - - 1- - - - 1 - - - -1- - - -1- - - -1

21

0

3 1 w.
2
0
0
10
10
10
10

0

0
0

oI

36

M

2 p, M.

Wind, direction and force.

N.

0
51.7
41.0
64.7 / 1o
64.7
58.0
68.3
69.3
0
66 . 0
0
68.7
0
65,7
5
55.7 10
48.0 10

M

I

A. ~1.

,- - - - -

-~- 1 --- 1 --- ~ --- 1 --- 1-- 1 -- . -- .

Oct. 1
2

I

ttt l tttttttttt l tttttttt

····•••••• 1•········• 1••······

3 ........... ........... , ...... .. Heavy frost; clear.
..
0
········•• 1·······••• 1•······· Clear.
sw.
········•• 1•········• 1••······ Thermometer, out door,81 ° at3p. m.
0
···········• 1••······•• 1•·······
0
······•••• 1•········• 1••······
SE.
·······••• 1•••······· 1•·······
NE.
········•• 1•······••• 1••······
0
······•••• 1•••••••••• 1•·······
NE.
········•• 1••········ 1•·······
0
········•• 1•·······•• 1•······· Few drops of rain at 7 a. m ,
N.
N.
2 .......................... .. Flakes of snow at 5 p. m •
N.

21""" ""!""" "':!"" .. ..

········•• liil·······•• l•·······
1
········•• 1•········• 1••······
2
0
8 a.m. I 10 p.m. I 0.175 Two and a half inches of snow•
········••1•········•
1••······
14 I SE. 0 4
······•••• 1•······••• 1••······

2

IN.

sw.

41 SE.
6 sw.
7 sw.

~
t;j

1-3
t;j

0

~

0

t"4

0

Q.

s

~

t"t

0
tx:l

f/.1
t;lj

~

>

1-3

1-1

0

z

!'Jl

4 •••••••••• ••••••••••• I ••••••••
4 ········•• 1•·······•• 1••······
6 •••••••••• ••••••••••• I••••••••
5
7 p. rn. I 11 p.m. I 0.012 Snowing at night.
·········· ········••• 1•••••••• Three-fourths of an inch of snow.

- ,- ,- ,- ,- ,- ,- ,- ,- 1_1_1_ 1_1_/_ i_ l_/_ 1_ 1_
27.284

27.239

27.~1

27.258
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47.13 61.58 50.80 53.1713.48 .. ., ...... 3.77 .......... 3.61 .................... :.... ...... .... ..... • .......... ...... ....

0.187
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Obsm·vations made at Fort B enton, Upper Missouri river, for the month of November, 1853, by James Doty) Esq.
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Open air thermometer.

D!lrometor corrected.

-

Df\tv.

- •· M. 1 2 p, hl·

I

I 9 p , M· I Menn.

17 A. M.l2 P. M.l9

p,

Wind, direction and force.

Clouds, their course and velocity.
7

M. IMean.

A., b(.

9 p,

2P. M.

7

11[,

9

2P. M.

A.M.

Rain and melted snow.
Daily remarks on the wcnth or.

p, M,

Hour be- jHour end-,Amo'nt,
gan.
ed.
inches.

------------~-- --------l . -----1--l---j--J--I--I--I

27.496
. 420
.606
.854
.624

27.449
.458
.561
.838
.640

30
5

21
32

9

22

9
0

8
12

9
18
18
-2
6

.043
.224
.457
.022
26.758
27.210
26 . 799
.887

.106
.064
. 545
.084
26.773

9

26.948
.931

8
8
24
44
18
11
23

23
44
25
56
51
45
34
45

14
16
24
46
41
22
44
38

15.3 I 10
22 .7
19
42
10
45.3 10
28.3 10
29.7
1
35.3
0

14
.310 27.214 27.105
.079
.160
15
.136
16
.051
.043
.127
17 .... ............ 26 .591
.082 27.152
18 26.661

27.210
.125
.074
.136
26.965

9
27
9
0
5

30
46
46
18
25

29
20
10
13

2-2.7
31
4 1 N.
0
21.6
0
10 .3
0
17.3110

. 179 I 27 .192
.113
.257
.286
.215
. 291
.387

43
6
11

. 642

6

• 466
. 286
•056

0
-2
8

1)\',

3

• 518

5

. 798
. 717

27.469
,409
.559
.863
.579

.227
.027
.604
.209
26.859
27.013
.186
.005

.047
.942
.574
021
26.703
.926
.860
.901

l

2

:!7.381
.5·15

61
7
8

10
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13

19 I 27.198
.035
.380
21
.234
22
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23
.385
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.309
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26
20

5!7
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29
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.206
.285
.028
.009

.198
.049
.263
.251
.710
.509
.276
.009
.138
.288
.054
.343

.559
.506
.273
.081
.244
.281
.167
. 382

27.0~9

. 196
•285
.083
•244

8
0
10
42

20
58
22
15
8
12
11
22
10
7
16
38

22

20
24
18
12
8
5
5
14

2
14
33

20.0
18.3
16.3
5 .0
6

10
10
2
10
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N.

1
0
0
0

N.

1

10
3
10
10
10

4
3
10
5

3.7
2.6
13.3
37.6

10
5
10
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10
4
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N.
N.

1
1

NE.

10 I
0
10
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0
1 I N.
10 N.

W.
N.

4
3
1
1

0

0

0

1
8 1 N.

N.

0

sw.
10

0
N.
NE.

1 1 10

2

0
N.

10
NE.

2
0
0

sw.

2

10
10
10
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10
2
8
8

- - - ·- - - · - - - · -- -·- -·- -·- -·- - · - · - - - -l-

0
0

4

0 I
1

sw.0

3

N.

1

8

~

1

0
N.

0
NE.

2
0

N.

sw.

1
3

1- - - -l-

10
10
10
10
3 I

NE.
NE.
N.

10
10
8
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0
0
SWW.2
sw. 3

0
NE.

2

sw.
sw.
NE.
N.
N.

4
3
2
1
1

IN.

1""" "''1'""''"'1"" ... .

2 .......................... ..

Bar. No. 767 placed out doors .
Great quantity of ice running; few
flakes of snow.

NE.

2

s.

3 1 sw.

N.

0

N.

3

~

N.

sw.
sw.
SW.
SW.
NE.

5
4
5
1
1

N.
0

tzj

sw.

1-3

4

l;1

0

Mild, but very cloudy and dark all day.

N.
SE.
SW.

4
4

N.
N.
N.

2

0

~
~

Clear and warm morning; no icc in
th e river.

0

~
t'-4

] 1""'"'"1"'""'"1""""
Clear and warm.

0

t::d

N.

E.
N.

E.

sw.
NE.
NE.

N.

0
NW.
N.

N.

10

N.

N.
2 N.
2\ N. 11

N.

61N.

N.

N.
N.

NE.
NE.

I I

sw.
sw.

2 1 NE.

N•

41N. 1 1
o
8 w.
2 10 SW. 21
8 I NE.
2 I 10 I W.
3
7 sw. 3 10 sw. 3
10 sw. 2 10
0
10 WSW.4
4 N.
1
10
0
10
0
10
0
10 W.
3

I

15.7
41.6
15.3
12,7
7.3
5.7
4.7
14.6

0
0
0

N.

Very cloudy and dark; few flakes of
snow falling .

l:ll
l;1

~

tJ..

sw.

1 I N.
2 sw.

51 sw.

2

8

~

2

2

~

1

0

N.

~ ,.~ -~ .. ~:: :\ ·~·~.· ~.: :\"~:~~~·

~

N.
NE.

NE .

N.

NE .
N.
N.

NE.

N.
2 IN.

NE.

2

0
N.

sw.

1
3

NE .
N.
N.

sw.

11
NE.
2 N.
2

1

~

7p.m ... 9p.m ...

0.100

N;
0

2 1 7 a.m ... I 4 p.m ... I 0. 100

31 N.
N.
0

sw .

l- - - -·- - - -·- - - -·- - - -·- - - -· -- - - · - - -

Means.I27.235 I 27.212I27.235I27.227I12.90I 27.40I 18.13I 19.48I6 .33I .......... I 7.01.......... 1 7.31.......... 1. ......... 1 . . . . . . .

Few flakes of snow falling.
1! inches snow .
1 inch snow.

.. 1..........

1. ......... 1. . . . . . . . . . 1 0.300

River frozen entirely across; first time
this winter.
Snowing very slowly all day.
Some m en crossed the river on the ice.
Thawing rapidly.
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Observations made at Fort Benton, Upper Missouri river, for the month of December, 1853) by James Doty, Esq.
Barom eter corrected.

Open air th ermometer.

Clouds, their course and velocity.

Wind, direction and force.

Rain and melted snow.

Date.
7 A. M. I 2 P.M. I 9 P. M. I Mean. 17 A. ~r. l 2 p, M.l 9 P. M. IMean.

7 A. ~I.

2

7

9 p, M.

p, M.

- - -·-- - · - -- ·- - -·- - -·- -·- -·- -·- -·- - - - - -1- - - 1 - - - - 27.314 I 27. 386 I 27.373 I 27.358

Dec.

2
3

.212
.31 8

4

.3LO

5
6
7
8
9
10

. 315
. 474
.413
.284
26. 847
27.146
.308

11
12
13
14
15

.216
.136
.080
.361
.544
.415
.060
26.810
27.090
. 451

.239
.241
.027
.404
.539
.4 50
26.980
. 888
.931
27.347

.519
.426
.108
26 . 848
27.056
.369

.157 1 26.9881 26.997
.116 27. 259 27.447
.435
.374
.418
.636
.458
.297

.047
.274
.409
.397

. 222
.232
.139

.360

27

30

20

25.6

23
31
30
37
34
28
41
42

48
56
36
54
56
58
60
55
41
32
56
50
34
3t

44
42

38.3
43.0
36.7
41.7
40.6
42.0
50.3
45.7
35.0

26
27
25
26
16
19

44

34
32
40
50
40
38
20
37
28
19
19

16
17

.294
.065

.295
,195

.191
.341

.260
,200

35
43

41
39

36
32

18

.493

.505
.228
.036
.294
.190
26.982
.949
27.031
26.989
27. <-66
26.767
27.194
.250
.398

.488
.097
.211
.298
.101
.002
26.994
27.006
26.937
27.120
26.810
27.327
.237
.382

,495
.249
.079
.291
.159
26.995
.993
27.036
26.963
27.069
26 . 853
27.191
.288
.406

24
10
14

22

32
25
20
21
30
40
38
34
42
46
58
32
40

33

~3

15
18
16
6
22
26
27
35
39
35
40
29
38
25

19 1 .422
20 26.989
21 27.282
22
23
24
25
26
27
28
29
30
31

.1 85
.000
. 037
.071
26.962
27.023
26.983
27.053
. 376
.439

16
0

35
10
24
35
33
48
28

8I sw. 21 4!;t,
. 1I 10
sw. 2
5

2

01
0
2 sw. 2'
2 sw.
0
0

17.3
33.7
25.0
31.0
38 7
38.0
48.7
29.7
33.3
33.7

I sw.
N.

I 521 N.N.

37.3 1 10
38.0 10
23.7
17.7
16.7
14.3

2
0
0
0

0

26.3 1 10
39.3 10
34.7
0
23.0
24 . 0

I w.

2

2

3
5
10
1
8
8
6
3
10
5
10
10
10

sw.
sw.

0
0

21
0
4

1

sw.
0
sw. 3
N.

2

sw.

3

NW.
N.

w.
sw.
1
3
1
4
4
2
3
2
3
3

p,

0

SW.

21 N.

sw.
sw.

2

0

o

I sw.

sw. 2 sw.
sw.
0
sw. 3 I sw.

sw.
oI
o I
o
sw.
3 sw. 4 sw.
0
SW.
2 IN.
N.
2 I N.
0
0
sw.
51 NW. 2
0
N.
N.

N.

NE.

I o
3 sw.

10
4

I sw.o

2 I NW.

2 I 4 I N.

w.

1
4
5
4
2
2
3
3

3
1

3
4
4
2
1
4

3

NW.
NW.
NW.
sw.
NW.
SW.
N.
sw.
SW.
sw.
sw.
sw.
sw.
sw.

5

1
2
1
4
3
3

4
3
3
2

'••••••••• ! ••• •••••• I ••••••••

~

t;j
~

~

0

pj

·········· t·······••• l•·······
.. ·······1··········1········

0

sw.

········••1••·······•1•·······
·······•••1········••1•·······

4

I

Warm, pleasant weather, with the
barometer reading low during all the
time the wind is SW.

······ ... ......... '········

N.

o

Ice gone in channel of river.

3 !
0
,
4 sw. 3
4 N.
········•• !•••••••••• !•·······
3
0
4 I N.
N.

N.

21 NW.
10 sw.
2
2 sW.
o
0
10 SW.
10 sw.
10 SW.
8 sw.
0
0
10 sw.
10 sw.
0
0

Daily remarks on the weather.

I inches.

ed.

······••••l•········•l••••····
•••••••••• 1•••••••••• 1••••••••
.......... ,.......... ,....... .
.......... ,.......... ,....... .

2
0
3
0
2 I sw.

N.

21 NW.
8 sw.
sw.
2 N1V.
8 W.
8 SW.
10 sw.
JO SW.
8 sw.
2 sw.
10 sw.
10 sw.
10 sw.

I Hour be· IHour end_I Amo'ut,

2 I •••• •••••• I•••• •••••• !•••• ' ' ' '

w.

0

o

M.

0
0

5

0

1 I N.
2 'N.

0
sw. 4

9

----·---- · ----1---- 1----1 ---1----------~---

0

0
0
0
sw.

M,

gan.

2 1 10
2
0

0
0

10
3

0

W.
SW.
N.
sw.
SW.
sw.
sw.
sw.
sw.
sw.

10
2

2 p,

A, M,

········•• f·········•l•·······
•••••••••• I •••••••••• •••••••••

sw.

2 •••••••••• ! •••••••••• ' •• •••••

NW.
NW.
sw.
SW.
NW.
SW.
SW.
sw.
SW.
sw.
sw.
sw.
sw.
sw.

NW.
NW.

•••••••••• I •••• ' ' ' ' ' ' ••••••••

1
5
4
4
2
2
4
2
3

I

Very cloudy and dark, and every appearance of snow.

········••1•••······· ,········

sw.

sw.
sw.
:'I.W.
W.
SW.
sw.
SW.
sw.
sw.
sw.
sw.

Q

·········· 1········••1•·······

NE.

o

0
t-'
0

·········• 1•········· ,········
··········1·······•••1•·······
Ollllflltt ! ttt•eet"o

2
4
4
3
2
4
4

•

•

•

I

I

'

•

I

•

J

I

I

I

•

~

•

•

I

I

•

I '

•

•

'

•

I

•

>

t-'
0
0::1

rn.
t;j
pj

~

Snowing very slowly.

>
t-3
~

0

l ttttlllo

········••1••········1········
········•·1•·······•·1········
·········• l•••·····•• J········
········•• 1•········•1•·······
I

Few flakes of snow during the day,
about;} incll.

c

z

Appearances indicate rain, but it never
storms here with wind from SW.

fll

•

........... 1•·······•• 1•·······
·······•••1•········• 1••······

·······•••1•········•1········
..........
.......... ,....... .
;

No snow or rain during this month .

········••1••······•·1········

Means .l 27.218 1 27.193 1 27.!97 1 27.203127.161 41.321 30,52133.0015.161=-=1 4.61'==1 4 . 33 1~1~1~1 ~1=-=1==1 =
c.n

~

Ol

Obse'tvations made at Fort Benton, Upper Missouri river, for the month of January, 1854, by James Doty, Esq.

Ot

-.:r
~

Open air thermometer.

Dnromcter corrected.

Clouds, their course and velocity.

I

Dntr. I 7
or. M. , 9 1•. M. l Mean. 7 A.M. i! r . M. 9 r. M. Mean.
1
•· ) · -

I

0

3

4

50
54

50
54

.OGL

::!6.9'26

26.714

26.900

SW.
SW.

4
4

10
10

SW.
SW.

4
5

10
10

SW.
SW.

4
5

27.069

17

11

6

11.310

.637 -11

-5

-16

-10.7 10

E.

4

10

E.

1

10

E.

1

W.

2

0

::!7.136

27.243

.617

.727

.1:26

. 612

.489

.609 - 10

6

4

0

0

0

. 466
.265

. 369
.357

.438
.295

12
31

26
36

16
36

18
0
34.3 10

0
3

10
10

.0::!5

42

52

46

46.71 10

3

10

49

40

43.7

44
46

I- 238

.499
.26:2

.103

8

26 . 933

26 . 991

26.982

26.969

4::!

10 1 27.316
11 26.73:2

27.302
26.498

.94'3 1 27.032

.181
26.879

27 .266
26 .'i03

31
41

12

27.420 -

0

2i.285

27.435

27.541

.410

,39'2

,392

.408 -20

14 '

.3-!3

.265

. 289 1-17 1-10 1-27 1-18

15
16
17

. 2~

. 249
.182
.360

.261 1-18
. 172 - 5
.301 - 4

.165
.21()

:::I
.1i0
. 293

-10

10
5

25
26 1

.260 1 26.9i9 1 26.879
.033 27.058 27.126
.302
.334
.336

0

10

4

w.

NW.

10

0

0

2

0

21

10

3

IN.

2

10

0
0

5.31 10

5

10

0

. 426 1-11 ,_ 6 ,-15 1-10.7,10
,476
4
18
16
12.7 0

10

2

14

.409
.039 1-10 1.072
. 3-24

17

2

8.3

2

27
35

16
30

17.3 10
27.3 0

44

41.3 10
6
43

2 1-

27
28

.2'23
.395

.075
.394

,Q-29
.332

.109
.374

37
36

53

29 1
30

.260
.192

.315
.098

.348
.102

.308
.131

49
53

54
61

40
54

26.949

26.916

.124

26.996

58

60

26

0

10
10

10

0

SW.

3

0

NW.

I w. o

2

5
10

sw.

3

0
10

0
0

3

SW.

4

10

0

2

10
2

47.7 0
56
10

0
SW. 1

48

SW.

5

0

10

2

-4.7 10

43
40

31

sw.
10 sw.
10 I sw.

0

.253

24

3

0

.272

.382

SW. 3
0

0

.23;:!

.424

0

10
0

10

.2.31

.422

0
2
3

5
0

20 I

23

sw.
sw.

0

0

10

.401 1-18 1-11 1-16 1-15
.359 -19 -11 -24 ·-18

.443

0
SW.

l 1o sw.
51 w.

-l:!.3

.371
.330

.494

4

2 1 sww. 3

21-9
12 - 7
- 1 -10 1-5

.398
.364

. 397
.462

0

3

-13 .3 10

.433
. 381

. 386
.523

0

0

9 ,- 6 ,-16 ,-10.3, 10

18
19

21
!!2

sw.
sw.

37.71 5 I SW.
28.31 10 I SW.

1

-10

7 A.M.

47
2
51.7 10

:!6.8::!8

7

9 r. M.

2 P.M.

9 P.M.

Rain and melted snow.
Hour
began.

Hour
ended.

--------------------

41
47

I;.3i.566

6

13

2 r. M.

· - -- - - - - - - - - -

;:-;.~ ~~ 27.078 1 27.215
-

7 A. M.

Wind, direction and force.

I NW.

2

0

5
3
4
3

SW.
SW.

4
4

SW.
SW.

3
5

Amo'nt,
inches .

1------------

SW.
SW.

cloudy;overca~t;

5 ............................ Clear;
warm all day.
5 ................ . . . . . . . . . Cloudy a':ld hu~y; hazy, warn1 ; overcast, wmd vwlcnt.
NE. 3 NE. 2 NE. 2 Snow,4 1 p.m.
0.560 Snowir!g;cloudyandgrowingcold;
a.m.
(2.5 111chcs snow.)
NW· 2 NW. 2 W.
2 ............................ Cloudy and cold; c lear and cold;
clear and very cold .
W.
2 NW. 4 N.
3 .. . • . .. .. . . .. • . .. .. . .. .. .. .. Clear; river frozen; clear and moderating; clear, wind very cold .
WSW.1 SW. 2
0
............................ Olear; hazy; overcastandhazy .
sw. 3 sw. 3 sw. 4
Hazy, thawin g; overcast, hazy; clear;
wind warm.
I sw. 3 I sw.
sw.
Hazy and warm; hazy, wind warm;
clouds breaking away.
1 sw. 5 1 sw. 5 sw. 4
Clettr, s un warm; c lear, and no snow
on the wound; hazy and overcast.
llazy and warm; clear; hazy.
! sw. 2! sw. 4! sw. 4
SW. 3 SW. 5 W.
4 1 9 p.m. Night ....
.330 Clear; warm; hazy, wind h eavy ;
snow I ~ inches.
NW. 4 1 NW.
Clear, cloudy, cold; clear, cold;
clear, cold.
NE. 2 1 NE.
2 NE.
2
Cold; river closP.d; snowing slowly;
sno wing a little.
w.
w. 3 w .
Clear, l inch of snow la~t ni~rht; cold,
wind shar(1; e iPar and cold.
3 w.
NW. 2 1 W.
Clear; clear, moderating; clear, cold .
SWW.4 W.
1 w.
Clear; clear and moderating; clear .
N.
2 I N£.
2 N.
A littl e snow falling; overcast, cold
wind; hazy.
3 j 9 p.m. Night ....
.162 Cl'dy; h az} ; snowing slowly, C~-inc h.)
NW. 3 1 NW. 21 NE.
0
w. 2 w. 3
Cold, fro sty ; clear, sun warm; clear,
very cold.
WSW.4 1 W.
51 w.
4 1••••••••••1•••••• ••••I•••• •••• Hazy; clouds and sun alternately;
ovP.rcast.
NE . 2 1 ENE. 21 WSW. 3
Cl'ds heavy; a little snow falling; hazy .
sw. 4 sw. 5 sw. 5
Clear; clear, sun warm; clear, wind
h eavy.
NE.
0
2 I NE.
Clear; overcast, cool; overcast, heavy
and dark.
NE.
NE.
NE. 2 I 4 p.m. 9.} p.m.
.540 Ovcrca. t, light; clearing off at 9;
overcast; snow, 2.5 inches.
NE.
sw.
sw. 2
Overc' t; cld's & sun alternately; clear.
sw. 4
sw. 3 1 sw.
Clear; clear and warm; clear, clouds
h eavy inN.
sw.
sw.
sw.
Overc ' t, h eavy; overc't, warm; hazy.
sw. 3 sw.
sw.
Ulouds h eavy in NE . ; clear, warm,
no snow; cl ear.
sw. 3 sw. 5 sw. 2 1.......... \ .......... \ ....... . Clear; clear and warm; clear, warm.
SW. 6 SW. 6 8W. 3 ....................... .... . Overcast, dark; cloudy, warm; clearing up at 6; overcast.
Clear; clear, warm sun; wind from NE.
SW. 3 SW. 6 NE. 2
at5t p.m.; snow'g at 7; snow all night.

1.7,.. 272>2 27.245127.247113.74 ..... 13.26116.52603==5.65==··" ====1~==t :::::::::r::·::::r:·::~·

M .....

Daily remarks on the weather.

I=::
t"'.::

8

t"'.::
0

t:d
0
t-4
0

e
Q

boo

t-4

0

b:j

fJl

t"'.::

~

~

p.

8
~
0

2.:

r'l

Observations made at Fo1·t Benton, Uppwr Missour·i ri'lJer, for the month of February, 1854, by J ames Doty, Esq.
Open air thermometer.

Barometer corrected.
Date.

7 A.M. I 2

p,

z.r. I 9 P.M. I Mean. 17 A. M. l2 P . M.l9

P.

Clouds, their course and velocity.

M. IMean .

7 A.M.

2 P.M.

27.296 I 27.400 I 27.473 I 27.389 I 17

-.:t
C;.j

1,~

2
3
4
5
6
7
8

. 4421
.276
.150 26.985
.170 27.287
.418
.282
.250
.121
.327
.137
26.1155 26.907

.132
.o-25
.428
.240
.056
.074
26.917

.2831
.053
.295
.313
.142 .179
26.926

10
3
16
17
2
24
42

13.7 I 10 I NE.

24

M

M

42

~

~

~

M

17

42

~

~

36

u

~

20
24.3
23.7
22.7
26.7
3-2.3
42 .7

I 00 I
2
10

0

30.7 I 10

10 I 26 . 893 I 26.796

. 702 I 26 . 797 I 20

36

J

27

21 .1 1

11

.928

18 I

8

.782 I 17

12,27.157,27 .095,27.005,27.085,13 26.987
.095
.369
.150 -

6
3

14

27.525

.473

.407

.468 1-

1

15

.313

.276

.274

.288 I

4

16
17

.425
.212

.294
.162

.236
.166

18
19
20
21

.173
.196
.134
.341

.093
.117
.102
.267

2'2

. 368
.156
. 373

25

•293

26
27

. 028
.045

28

.024

10
14

I- 54

sl sw. 2l

14.3 I 10 I N.
2.7
2

2.7 I 7

27

13

14. 7 I 10

.318
.180 I 21

26
46

17
31

14.3
3'2.7

.106
.141
.177
.442

.124
.151
.138
.350

28
22
31
29

39
57
49
50

32
'33

34
31

37.31 3
38
10
36 .7

.180
.145
.321

.160
.226
.390

. . 236
.176
.361

18
39
32

52
43
42

40
35
30

36.7
39
34

.no

1

.036

I

I sw.

3

4

.146 I 19

49

30

I 32.7

.119 1 40
.021
33

49
52

3-2
32

l40.3 l

.116

• 046 I 26

37

30 I 31

39

0

0
0

sl sw.0

NE.

2 I NE.

N.
NE.

N.

8

I I N.

0

1 I

0

N.

10
8

0
0
0

3!10
6
10

0

0

0

Isw.o
I

•0

0

I '""'"" ["" ""

•••••••••• l •••••••oooloo o oooeo

······························

2 I 10 a. m .. I 11 a. m ..

0

0

NE.

3

···· ·· ··•• 1• • •• •••••• 1•·······
···· · ···• ·1 ••······• •1· ·······

4

4 I SW.

21

4

•••••••••• I••• •••••• I• •••••••

sw.
sw._ 4 1 sw.

sw.

.170

.......... ,.......... ,....... .

2

0
10

3 IN.

0

0
0

41"""'"
4
3

3

sw.
sw.
sw. 31sw.
sw.

sw.
o
sw.

sw.

w.sw.

2 1 NW.
2 NE.

sw.

2

6

21 sw.
2 I N.

3 I NW.

N.

NE.

1
3

••••• • •••• 1•••••••••• 1••••• •• •

.......... ,.............. .

NE.

0

8

·······••• l •••······• l•••••• ••

sw.

sw.

NE.

21
10

6 I

5

10
10
10

sw.

10

sw.

Hour be- ,Hour end-~Amo'nt,
gan.
ed.
mch es.

·········· ··········· l········

1

0

0

sw.
0

1\{,

NE.

sw.
sw.
sw.

0

0

0

~I w.

10

10

9p,

sw.
0
0

2

2

SE.

A

M.

w.

N.

33

26. 995
26 .999 1 27 .018
.999

3

l 1o

3

I .036

10

o
sw.

~1-

35 I 29

23
24

10 I NW,

2P.

Rain and melted snow.

2

0

1
2

0

········•• 1•·· ·· ···•• 1• ·······
·· · ·····• •1•· ·····••• 1•·······
········••1••·······• 1••······
•••••••••• 1•••••••••• 1•••• •• ••

5 ····· ·· ·•• 1········•• 1••····· ·
::lW. 3 ·······••• 1•·······•• 1•·······
0
Night ... 1 Night ... 1 .140

sw.
sw.

2
3

N.

3 I NE.

0

2 I 2p. m ... 1.......... 1 1.3~0

- - -·---·---l---·- -·- -· -- -·--1- ·- - - · -l- -1- 1 - - - ' - - - -1-- - -1- - - -·- - - -·- - - -· - -Means .. I 27.192

I 27.125 I 27.150 I 27 .159

Daily remarks on the weather.

,______ ,____ ,____ ,____ ,____ ,____1--- 1- - - - - - - - - - - - - NE.
sw.
9 a. m .. . l 1.780 I Snowing; clearing up; 4,f inches
10 1
0

0
0
0

0

0

.965 I 27.035 I 28

.795

sw.

0
10

3

0

o(

6

9 I 27.097 I 27.044

.622

2 I 10 I SW.

7 A.M.

9 P. M,

- --·---·---·---·- - - · - -·-- 1- -1- -1
Feb.

Wind, direction and force .

ll8 .71 !36.79 124.43 126.63 15 .541.......... 14.86r.......... . , ........ ..
12 04

••••••••••I"•••••••••

3.410

snow, very damp; clear .
Clear; clear, sun warm; hazy.
Clear and frosty; clear, warm; clear.
Clear; clear, warm; cloudy partially.
Frosty; clear; clear .
Frosty; clear and warm; clear.
Clear ; clear a nd warm ; clear.
Overcast; overcast, very dark; clear,
fine night.
Cloudy; hazy and cool; cloudy, wind
cold; partially cloudy.
Cl ear and fro sty ; sunshine occasionally; clear.
Overcast, heavy; cloudy, dark; snow
at 10 (1 inch;) clear.
Clear; clear; clear.
Overcast, light; overcast, dark; clearing off.
Cloud y ; overcast, heavy; clear, growing co ld.
Overcast, heavy; sunshine occasionally ; clouds heavy.
Clear; clear; clear and calm.
Olouds light; clear, sun warm; clear
and ealm.
Hazy; wind warm; clear.
Hazy; warm; c lear.
Overcast; hazy, warm; cloudy, calm.
Clear and calm; clear and warm;
clear, calm .
Clear; overcast, hazy; clear and warm.
Overcast, heavy; overc't, hazy; clear.
Overcast, 1 inch snow in night; cl'dy,
warm; clear .
Clear and frosty; clear; clear, river
breaking up .
Cl'dy and hazy; cl'dy and warm; clear.
Cloudy, dark, cool; clear and cloudy;
clear .

~

t<j

1-3
t<j

0

l;l:j

0

~

0

Q
~

0

>
~

0
b:1

til
t<j

~

:>

1-3
~

0

z
rn-

Cloudy and hazy; snow and rain ·
snowing slowly (J inches.)
'
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Obsm·vations made at For tBenton, Upper Missouri river, for the month of JJfarch, 1854) (observed by Assistant Lint from Ma1·. 21 to April 6.)

Ot

-..:r

00
Open air thermometer.

Daromcter corrected.
Dt\tc.

I 7 •·

M· l 2r. M. I 9 r. M. I Mean. 17 A. M.l2 P. M.\9

p.

7

M. !Mean.

-~-,-,-~-1-l--1-l-l

~filr. 1

I 21.2~

27.359

27.363

27.336

24

9

. 275
. 267

. 198
.250

.210
.'J30

.228
. 249

.227

.166

.210

. 252

. 261

.3-.28

3

5
6

. 197
.39-2
.080 I 26.670

8 I 26.B96
g

10

.955

I 27. 305 !27 .128
26.795

26.624

11 I 27.140 I 21.101
12
13
14
15
16

I

10 I

15
28

38
54

30
21

27.7
34.3

.201

I ]8

50

22 130

.280

23

55

26

10
10

5

56
40

.16'J

27.004

35

50

32 I 39

.018
.007

.150
26.875

22
46

48
48

45 138.31 0
33
42.3
5

.063 I 21.101 I 30

40

27 I 32.3 I 5 I

30
33
40

44
47
50

30
32
42

.224

.309

.124

.072

34.7
37.3
44

10

1

4

37 139
44.71 JO
37
45 150.7
52
55
40
49

.2721
.22.2

26

.168

71

:m

I sw.o

10
8
l

40
24

19
20
21
22
23
24

.008,26 . 908126.937126 .951
.191
.970 27.22.2 27 .128
.277
.160
.37l 1 27.299
• 333
.284
.3-24
.356
.307
•331
.306
.315

36
43
47
60
46
35

70
60
66
56
45

44 156 .7 1 3
44
48.7
4
40
10
40

25

.296

.300

.301

.299

34

33

29 I 32

10 I NW.

0
2

I sw.o
sw.

2

0

0
0

I NE.

8o

0
2

8

I

o0
NE.

3

4 I 10

26

.344

.289

.457

.363

21

22

19

20.7

10

'.17

.358

.203

.169

.243

16

30

28

24.7

8

28

.356

.420

.440

.405

21

24

14

19.7

10

29

.334

.151

.161

.215

12

30

20

20.7

10

0

8

:l)

.365

.157

.483

.150
.563

.256

31

.519

.5~

19
20

34
27

20 124.3 1 51
0
21
22.7
5 NW.

4
8

Means .. ! 27.192 , 27.141 1 27.191

0

3 1 sw.

2

49
54
61

sw.

sw.

54

46
40.7

10
10

0
0

31 NW.

44
49

sw.

21 3

34.7110

.246 I 12
26.999
29

. 944
.909
. 861
.905
.944 I 27.096 I 27.349 I 27.130

21

0

sw.

.149
.246

17,27.286
18
.168

I

8

23.3

l1o

9 P.M.

I

o
sw.

10

10 I NE .
28 I 32
0
40 I 36.3 I 5

.243
.275

'

2 P.M.

A. 11[,

36

•008 126 .889126.902 1 26.933
.015 27.035 27.054 27.035
26.968 26.850 26.819 26.879

.286

I

Wind, direction and force.

Clouds, their course and velocity.

8

0

0

0

8

0

0
0

7

A. M.

I 2

P. M.

9 P. M.

ltain and melted snow.

I Hour be- ,Hour end-~ ~mo'nt,
gan.

ed.

Uaily remarks on the wenther.

mches.

l - - j- -1 · - l - - 1 - - 1 - 1 - - - - - NW. 2 1 SW. 1
28ult.,2,1 p. m ... , l.630 Snow'g slowly; snow and rain ceased 1
p.m.
p . m. {4-.f in. in all;) clt>ar and frosty.
WSW. 31 SW. 31 .......................... .. Clear; clear; cloudy in NE.
41 NE . 2 1 w .
sw .
NE.
0
Overcast, dark; clear, thawing fast;
clear and cool.
N.
NE.
6
Cloudy and cool; clear, ~un very
warm; cloudy, heavy inN£ .
NW.
sw .
NE.
10
Overcast, heavy; cl'd~ nnd ~un, a littl
snow at 7 a. m. to 9; overcast, hazy.
NE.
0
Cloudy, dark; clear, warm; <"lear.
0
sw. 41 sw. 6
0
10
Hazy; overcast, wind cold; overcast,
VC•Y hazy.
E.
w. 3 SWW.1
10
Overcast, heavy; ditto, fE>w flakes of
snow at noon; ovt!rcast.
10
W.
21 WSW. G
Ol'r; overc't, dark; overc't, light, hazy.
6
21 WNW.5 sw. G I WNW.6 w.
Warm, cl'ds light; overc't, heavy, few
drops of rain l p. m ; cl'r, high wind.
sw.
0
Olottr!s light, warm and hazy; clear,
warm; clear and calm .
w.
0
Clear; clear, wind cool ;.clear & cool.
sw. 5 sw. 41 NE. 1
0
Cl'ds light; overc't, hazy, warm; hazy.
sw. 6 sw. 7 sw. 6
10
Clear; clouds heavy, s tron~ cold wind;
overcast .
0
Clear and cool ; <'lear & warm ; clear.
SW. 51 SW. 61 NW. 1
10
W.
5 NW. 6 NE.
3
Clear and warm; clear, cold wind;
overcast, wind cold.
10
0
N.
N.
Cl'r, cool; cl'r,very warm; cl'dy, calm.
N.
0
Overcast, h eavy, cool; clE>ar and very
warm; clear, cool, <"aim.
0
N.
N.
0
Olear; clear and warm; clear.
10
0
NW. 4
Cl'r, warm ; cl'r, very warm; overc't.
1
0
NW. 2 NW. 1
Clear, warm; clear; clear and warm.
0
0; clear and warm; 0.
NW. 21 NW. 3 NW. 1
10
0
SW. 1 SW. 1 NE.
3
0; hazy; 0 .
4
0
NE. 2 NE.
3 NE. 3
Few flakes of snow, melts as it faJls;
wind cold; 0.
10
NW. 4 1 NE.
41 N.E. 2 1 10 a. m .. l 8 p. m .•• l .765 F ew flakes snow; snow, 10 a.m.; snow
ceased at 8 p. m , melted as it fell.
7 a. rn.. 10 a. m .. ~ _875
8
NW. 2 NW. 3 NE.
5 5
Snowing; snow ceased at 10 a. m.;
~ 3 p. m.. 10 p. m.. 5
snowing slowly.
2
NE. 5 I N.
41 N.
Wind cold; wind cold, sun warm ;
moderating.
10
0
NE. 2 I NE. 2 I NW. 2 I 5 p. m ... 111 p.m ..
.150 Appearance of snow; ditto; snow at
5 p. m., and now snowing.
10
0
NW. 2 1 NW.
NW.
Very little snow fell (l~ inch;) clouds
light; 0.
NW.
Clouds running NE.; wind cool; clear.
NW. 2 1 NW.
NW.
NW. 2 NW.
Clouds light; snow10to 11 a.m.; clear.

31':.

1 27.174,30.65, 46.521 31.361 36.18J5.55~~~~==~4.771==1==1==1==1==i==l

3.240 \
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Observations made at Fort Benton, Upper JJfissouri river, for the month of April, 1854, by James Doty, Esq.
~ Barometer corrected.
7 A.M.

2 P. M.

9p.l\[,

Mean . 7 A.M. 2

p,

M.

9 p,

:M

7 Ao

Mean.

--- - - - - - - - - - - - - - - -

~1,

April 1

27 .537

27 .471

27.198

27.402

42

52

45

46.3

0

-

2

26 .951

26.922

26 . 993

26.955

56

70

51

59.0

8

3
4
5
6
7
8
9
10

27 .164
. 288
.142
.334
.414
. 446

27.322
•148
. 302
.297
•440
.386
. 072
26 .962
. 935
27.258
.315

27.253
.185
. 266
.349
.437
. 386
.100
26.972
.960
27.262
.353

.238
26.958
. 943
. 794
.832
.884
.822
27.1!18
.246
•135
. 069
.224
.454
.431

27.274
.120
.353
.415
. 457
.325
26.972
.986
27.026
.308
.375
.421
.088
26 .970
.998
.788
.9-21
.883
.871
27.229
.214
.070
26.992
27.305
. 448
.384

.240
26.987
27 .009
26 .852
.855
.945
.858
27 .1 81
.227
•137
024
.238
.441
.427

54
59
55
46
54
53
55
63
41
38
47
47
42
64
51
54
52
45
40
50
54
42
50
52
48
48

66
73
62
58
51
61
68
69
67
61
66
70
81
76
73
82
69
66
66
53
51
62
57
64
52
62

49
62
46
34
38
42
51
47
47
40
50
50
58
57
53
65
57
53
46
44
46
51
56
52
48
55

56.3
64.7
54 .3
46 .0
47 .7
52.0
58.0
59.7
51.7
46.3
54.3
55.7
60.3
65.7
59.0
67.0
59.3
54.7
50.7
49.0
50.3
51.7
54.3
56.0
49.3
55.3

5
8
8
4
0
0
0
0
10
0
2
0
0
3
0
4
10
0
10
10
10
10
5
10
10
10

-

.200
.254

.198
•259

.236
.267

51
57

69
68

61
58

60.3
61.0

1
8

...

I

I

.

I

11
12
13
14
15
16
17
18
19
20
21

22
23

24
25
26
: 27
28
29

30

Wind, direction and force .

Clouds, their course and velocity.

Hygrometer.
Daily remarks on the weather.

Date.

- --

Open air th ermometer.

• 255

26 . 969
27.()-20
.220
.369
•518
.393
.034
.086
26.974
.811
27 . 068
26.882
27.116
.22'2
.205
,010
,186
.420
.466
.310
.287

........

........

5
3
8
3
3
2

-

-

-

-

-

3

-

-

-

-

-

N.
N.

-

4

-

w.

9

2 P.l\£,

1
1

0
0
9
5
3
0
0
3
10
10
10
10
9
10
10
10
10
2
10
1
1
2

-

w.
w.

-

2
1

1
2
WSW.1

-

-

1

1

NE.

-

-

w.

5

sw.

5

sw.
w.
sw .

3
4

w.
w.
w.

4
5
5
3
2

·-

-

-

2
WNW.4

sw.
sw.

-

-

-

-

-

-

10
10
10
10

-

-

NW.
N.

-

-

-

2
1

-

-

0
1
4

N.
SE .

sw .
s.

-

0
0
10
0
5
0
0

::J

0

NW. 2

-

-

N.

10

-

-

sw.

1

3
8
10
2
0

-

0

sw.

sw.

SE.

3

sw.

1

s.

NE.
NE.

3
1

sw.
s.
SE.

-

~L

2 P.

~L

9 p, nr.

0

w.

2

0
N.

sw.

1
2

-

NE .
N.

3
1

-

w.

1

1
6

SE.

sw.
sw.
sw.

1
1
3
2
3
1
1
2
1
3
1

NE. 2
NNW.4
N.
1
SE.
1
E.
3
E.
1
NE. 2

w.

N.
NE.

3
4

N.
NE.

NW.

s.
NE.
N.
SE.
NE.

3

35
49

-

54

47
48
43 .5
51.5
41
48
44.8
42 .

4

48
47.5
38.5
40
46
42.5
41
48
48
48
45.5

69.2
54
51.2
59
51
49
48.8
48
4!:!.5
49
50
53.5
48.5
53. 5

4
3

47.5
52

55
51.5

59
47

-

.......

-

sw.
-

..... .
...... 49 ......
...... 56
......
...... 4!:! ......
...... ······ .....
.... ..
......
...... ······
...... ······
...... ...... ......
63
59 ......
41
66.5 ......
39
60
30
38
49 .....
...... ...... 42.5

3 .. ....

sw.
sw.
sw.
sw.

1
2
3
1
1
1
1
2
1

N.
SE.
NW.
SE.
E.

sw.

2
1
1
1
6

-

-

7 A.

---- ---- -- -sw. 3 sw. 2 ...... 4(1 ......

w.

10
10

-

9 p, M.

2P. M.

7A.M.

-

-

-

M,

10

-

s.
w.

sw.

p,

2

-

42.5
47
50
51. 5
45.5
48

Sunshine; warm; 2 p. m., cloudy; warm; 9
p. m., cloudy.
Warm; cloudy and hazy ; 2 p. m., warm; 9 p.
m.,warm .
Overcast .
Warm and hazy.
~

.~

~

t.;l

Clear and warm.
A few drops of 1ain.

0

Clear and ceo!.

s::i)

~

0

t"

0

~

Clear and warm.

a

I>
t"

0
6 p. m., violent gale, lasting ten minutes.

to

til
t;!

~

Hazy.
Commenced raining at 5 p. m. ; ceased at 7 p. m.

<1

>
~
~

0

2:

Overcast; cool and damp •
Slight shower at m. and 1-i P· m .
Commenced rainin g at 8 p. m.
Ceased in night; 0.400 of an inch fell •
7 a. m., overca~ t; damp and cool ; 2 p. m.,
clear and warm.
7 a.m., warm.
Clear; wind cool ..

pl

--- ---- ---- - --- - --- - - - - - - - - - - - - - --- - - - ---- 27.150 27. 162 27.172 50.33 64.87 50.40 55.20 ....
....
....
·········· ·········· ·········· .......... .......... .......... ...... ..... ......

Means .. 27.203

-----

01

-:r

co

Observations made at Fort Benton, Upper Missouri river) for the mmtth of May, 1854, by J ames Doty, Esq.
Ope n air thermometer.

Barometer corrected.

Wind, direction and force.

Clouds, t11eir course and velocity.

01
00

Hygrometer.
I

Dlltt•.

1-7-.-. ~!.~2

p,

N.l9 ~r.ll\1ean.l7
p,

A.

M.;2 P . .M .I!J P. M.IMean.

7

2

A, ;II,

9 P.

p, M.

7

~r.

2

A.M.

- · - - - -- - - - - - - --~------1--,-----i---'------1
.,{!!)'

72

61

!ll

8·1

57 I 65 . 0

.066 I 54

78

68 I 66.7

.015

49

7l

5::1 I 57.7 I 10

10

10

.93'2 I 26.!l38 I 26.947

50

49

45 I 48.0 I 10

10

10

.981 I 27.052
.991
27.141
.180 I 27.140
.210 ....
.1 34
.139
.159
26 .960 26.988
.007
27.015 27.068
.020
.075
.168
.033
.263
.306
.276
.302
.296
.311
.249
.243
.275
.li2
.18-1
.218
.317
.244
.322
.374
.350
.361
. 138
.223
.295
.118
.144
.116
,085
.106
.066
.161
.19"21
.134 1 .158
.000
.177 26.918 26.902

35
3'2

39
44
59
56
67
63
63
62
65
73
76
73.5
74
72.5
81.5

34 136.0 10
41
39.0 10
.. .. . 10

NW.
NW.

4
4

47 150 . 0
50
56.3
45
51.0

E.

2

.020 I

.040 I 54

17 A. M.l::!

p, M.

P.

M.l9

1' .

Daily remarks on the wcnthrr.

.M.

~---~---~--1--1--1-------------

I 61.7

1 1 27.3'::!2 I 27.225 I 27.180 I 27.242 I 52
.128 I 26.971 I

9

P. bf,

SE. and
NE. 2

6145.5,52.5,48.217 a. 1!1., ~lear,. wind cool; 2 p. m.,hnzy; o,
clear, lugll wmd.
1
52.5 66 . 8 50 .5 7 a.m., clear and warm; 2 p.m., sul try; 9 p.
m., clear.

NE .

NE.

51 NE.

SW.

2 I SE .

SE.

1

NE.

2 I SE .

SE .

NE.

NE.

2 I NE.

1 I NE.

3

43 . 81 56

NE.

3 I NE.

4 I NE.

2

47.51

5

35
31
41

SW.

3
.19-J I 27.079 I 26.9-26
.0':!8 I 26.996 I 27.0'21 I
26.972

8
9
10
11
12
13
H
15
16
li
18
19
20
21
~

23
!N

.9-10
21 .100
.201
.205
.073
26.976
27.155
. 259
.335
.333
.298
.404
.3!\9
.523
.197
.166

...

~: 1... :~~~·~ ·~;: ~~~· ~ ·~;:~~· ! :~;;·
27

.068

!281 ........
29
30
31

26.914

26.897

26.960

27.188 27.23::!
.160 .. .. .. ..
.013
26.962 26.910 26.8)7
.916
27.101 27.129 27.102127.111

44

47
52
45
44
52
44
52
60
60
63
59
63
69
61.5
52

I 87.5

10
1
2

51 152 . 7 1 10
54
56.0
2
54
54 .3
62.3
62
60
65.3
1
69
67.5
57.5 64.8
66
65.2
64
69.5

-

w.

I

31 NW. 3

NW.
W.

9 NW.
5 NW.
4
2 I E.
E.
E.

NW.
NW. 4
3
4

41

E.

NW.
NW.
NE.

3

3
l

w.

NW. 21 NW.
NW. 3 NW.
SW. 4
NW .
NE.
E.

2

w.

2

E.

2

E.

1

5

2

21

E.
E.

41 E.

2 E.

3
3

4

1

21 NW.

21

66
74 .2
81. 1 61 1 67 . 8
75.1 72.2
89
54.5 58.3
54.51 66
52
61
55
56.0
52
63
63.7
1
54
71
53.5 4~
50.8 10
51
45
.. .. 58 . 5 . .. .. • 9
50
55.5 47
60.8 10
54.5 56.5 10
63
52

1

10
10
3

47

NE.

1

-

2

NE.
SE.

E.

NW.

2
NE.
E.

2

21 NE.

NE.
E.

10

I s.

2

E.

IE .

3
NW . 2

SE.
SE.

71 SE.
4 SE.
NE.

NE.

31 N .

10

10

1 I NE.
2 I SE.

6

10
7

I NE.

w.

2
4 I E.

3
2 1 NW.

51
3
3

5

NE.

3
3

NE.

3

46

I 36.5

39 5
50.5
49.5
46 .51 59
41
53
42

45
40

52 17 a.m., hazy; 2 p.m., sultry; 9p. m.,high
wind.
7 a m., overca~t; cool wind, 2 p. "'·; ovrrcn~t,
!J p.m.; commenced raitting ut 8! o'l'IOl'k.
45
7 a.m., overcast and very dark; sti ll rnining;
1.100 inches ram Ja~t night.
. . . . . . Snowing and raining; ceased at 11 o'clock.
37.5 linch snow last night; 9 a.m., snowing.
. . . . . . Cloud y and cool; 9 p. m., clear.
44
Overcast; 9 p. m ., C'lcar; shower at 3 p. m.
46.5 Clear and cool; 9 p. m.,cool; bhowcr at 5 p.m.
43

53.5
49.5
50

I

45
Cool and cloudy; 9 p. m ., ditto.
44
Clear and cool.
46 .5 Clear.

46.51 61
50.5 57

54.51 Clear and warm .
50
Clear and warm .

50 .51 57.51
50
60
50
55
55
61.5
55
61
53
63
61.5
45
47 . 5 53
44
50
49 .51 53.51
44
44 . 5
42 .. .. ..
49
50 .5

51
49
51.5
53.5
55.5
55
53.5
45
48
56
44 .0
51. 5
45.5

45

49.5 Hazy and dark; slight showers during the day.

56

IWarm
and sultry.
Warm and clear.

- - · - - - · - - · - - • - - 1 - - l - - l - - l - l - - - 1 - l - - - l - l - - - · - - - - · - -- ·- - - ' - - ' - - ' - -

Means .. ! 27.173 I 27.111 I 27.103 I 27 . 129 I 51.731 67 . 341 55 . 821 58.30, .... , ..... .... , . ... , .......... ... ..

46 .01

54.01

48 .7

Hazy; 2 p. m., clear.
Clear and warm.
V ery clear.
Cloudy; 2 p . m ., clear and warm.
Clear and cool.
Cool and cloudy.
Almost total eclipse of the sun 2t p.m.
Windy.
Overcast; cool.
Cloudy and cool.
Overcast and cool.
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Observations made at Fo'rt Benton, Uppe1· Missour'i river, for the month of June, 1854, by James Doty, Esq.
Open air thermometer.

Barometer corrected.

Wind, direction and force .

Clouds, their course and velocity.

Hygrometer.
Daily remarks on the weather.

Date.
7 A.M.

2 P.M.

9 P.M.

Mean. 7 A.M. . P. M.I9P . l\I. Mean.

June 1

27.358

27.112

27.134

27 .201

49

77

59

61.7

0

0

0

0

10

0

0

2

.143

.090

26.990

.074

62

71

60

64 .3

1

0

6

0

5

0

0

0

3
4
5
6

.097
.097
.290
.234
. 005
.271
.236
.273
.198

.104
.138
.306
.258
.066
.212
.258
.298
.232
.122
.053
.023
26 .909
27 .125
.124
.616

57
62
58
63
61
63
63
65.5
66
66
63
73
64
55
55
64

60.7
66 .3
58.7
66 .0
69.5
66.0
69.0
69.8
71.3
67.5
71.3
76.2
63.3
57 . 3
65.0
66.2

10
7
10
0

0

8
4
5
4
1
10
10
0
9

0
0
0
0
0
0
0
0
0
0
0
0

NW. 2
w. 1
NE. l
0
SE.
1
0
0
0
0
0
0
0
NW. 3
N.
1
0
0

0

81
89
70
63
75
74

57
64
57
63
72
65
62
62
66
69
70
66 .5
56
54
65
60.5

10
8
10
1

. 049
.006
26 . 880
27 .103
.111
.012

27.091
. 168
.323
.200
.079
.179
.262
.298
.189
.054
. 038
26.997
.912
27 .1 96
. 072
·039

68
73
61
72
75.5

13
14
15
16
17
18

. 123
.149
,306
.340
.114
.185
.276
.323
. 308
.189
. 071
.065
26.936
27 .077
. 190
.074

19

.124

.113

26 .731

26 . 989

55

68.5

57

60.2

10

0

20
21
22
23
24

. 263
.202
.126
.262
.221

.226
. 056
.161
.190
.053

27.203
26 .920
27 .203
.186
.047

27 .231
.059
.163
.213
.107

60
72
67
68
71

76
80
80
86
89 . 5

65
75
65
73
77

67 .o
75.7
70 .7
75.7
79.2

5
4
3
9
0

25

. 061

26 .993

.055

.036

72

83

68

74.3

1

26
27
28
29
30

.085
.281
.285
.094
26 . 867

. 997
27.268
.136
26.892
.878

. 090
.245
.113
26.921
.990

.057
.265
.178
26.969
.912

63
62
66
60
67

77
77
87
91
76

64
65
70
73
60

68.()
68.0
74 .3
73.7
67.7

10
2
0
7

7

8
9
10
11

~

....... .

71

82
82
82

......

--- --- --- --- - - - -- Means .• 27.170

27 .104

27.097

27.124

63 .1

77.2

64.7

2 P.

7 A.

9 P.M .

hr.

hi.

2p. M.

I

9 P.M.

~~~

------ ------ - - - - - -

----

-

7 A.M.

NW.

w
0
SE.

l

3
l

3

1
1
2

w.

l

1
1
7
1
0
5
5
10
9
1
1

2
0

w.
sw.

0

sw.

1

0
0
0
0
0
0
0
0

w.
w.

1
1

E.

2

8

SE.

2

10
0
0
10
2

3

sw.

3

4

0

w.
s.
sw.

3
1

-

w.

2
0

w.
NW.

w.

6
1
2

0

71.5
67
62.5
57
63 5
62.5

55
58
56
60
63
60
58
58
59
65
62
64
54.5
52.5
55 .5
55

55 .5

49

60
62
60
64.5
60.5
53
50 .5
57

......

3
7
1

NE.
NE .

49.5 58.5
59 .5 62
57
53
53.5 . 65
60.5 69

52
58
53
61
61.5

0

63.5

61

54

48 .5

57.5

49

0

E.
SE.

1
3

NW. 2
0
sw. 5
NE. 1
0

NE.

3

sw.

3

sw.

4

NW.

1
4

SE .

1

0
0
0

5
0
0
0
0
0
0

61. 5
61
59
50
55
63
64
66
65.6

NE .
NE.
E.
0
SE.

NW.
NE.

10

SE.

55

54.5
54
53
56
50 .5
58
68.5
5!)

2
2
6
1
2

4
0
0

0
0

57

63

51

E.

1
2

2
2
7
5

l

56 .5

55

1

0
0
0
N.
SE.

w.

46

w.

0

10
10
10
3
10

0
0

0
0
0
0
0
0
0
NW. 4
0
0
w. 1

0

-- -.... ---.......... .... 68.3

SE.
SE.
SE .

3

SE.

0

3

0
NE.

w.

l

1
1

sw.

3

10
0
2
5

sw.

3

0

l

0

w.

4

9 .

1
2
3
' 10
0

E.

NW. 1
0
0
0
0
l
0
2
0
0
0
4
0
4.
0
3
0
10
0
10
0
10
0
1
0
1
0
0

9
8
10
0

SE.

9 P.M.

sw.

SE .

3

1

sw. 3 SE. 2 48 54·5 5'l .5
0
56
0
s.
2
64
59
3
52
1 SE.
s.
0
66.5 52
3
E.
43
w. 1 w. 4 w. 5 w. 5 52 .5 55
---- - --- - - - - - - - - - - - - - sw.

. ········ .... ·········· .......... .......... ..........

55.7

61.1

Clear and warm; 9 p. m. cloudy, and sharp
lightning.
Heavy shower of rain and hail last night; hazy
and warm .
Overcast, warm and sultry; 9 p.m. cool&. cloudy.
Cloud y.
Raining : .450 of an inch ftll.
Clear qnd cool.
Hazy and cool.
Hazy and cool; 9 p.m. clear and cool.
Clear and warm .
Cloudy and warm.
Clear and warm ; 9 p. m. clear and cool.
C!ear and warm; 9 p. m. clear and cool.
Clear and warm; 9 p.m. overcast and dark.
Clear and warm; 9 p. m. overcast and dark.
Fin e rain all day.
Overcast, cool.
Very clear.
Clontly; 2 p. m. clear and warm; 9 p. m. clear
and cool.
Clourly; 2 p. m. clear and warm; 9 p. m . clear
and cool.
Clear; 2 p.m. clear and warm; 9 p. m . overcast
Hazy, sultry; rain and thund er at 6 p.m.
Hazy, sultry; rain and thunder at 6 p. m.
Warm; 2 p.m. clear; 9 p.m. hazy and sultry.
Cl ear and warm; 9 p.m. overcast, storm corning
from E .
Clear anti warm; 9 p.m. overcast, storm corning
from E .
Overcast, warm; white squall at 6 p.m.
Clear and cool.
Clear.
Cloudy; 2 p.m. clear; 9 p.m. appearance of rain
Clear.
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56.7

NoTE.-The attached thermometer readings were identical with those recorded as" open air." There were no observations of amount or exact time of rain in most cases.
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Observations made at For·t Benton, Upper Missouri Tiver, for the month of July, 1854, by James Doty, Esq.

Ol
00

t..:>

Date.

-

2 r.M.

27.0'::1.5
.203
.215
.168
•180
.050

14

.156

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

26.886

.348
.451
.403
.214
.635
.271
.418
.490
.188
.258
.320
.143

27.067
.087
.ltH
.11::1
.057
.007
.466
.37i1
.477
.399
.275
.270
.258
.079
.090
.148
.3-28
.288
.464
.346
. 172
.297
.185
.269
.347
.186
.085
.187
.048

30
31

.253
.190

.200
. 278

2

3
4

5
6
7
8
9
10
11
12
13

Hygrometer.
Daily remarks on the weather.

7 A·)(,

9 p, M.

.432
.571
.5:25

.496
.381
.308

.305

.145

.36:!

27.186
.132
.160

········
.Oll
.:N2
.489
.488
.505
.294
.226
.290
.193
26.972
.H?O
.277
.360
.217
.470
.248
. 183
.249
.238
.427
.208
.2.22
.243
.082
.07.2
.208
. 321

.199
.195
.1!J6
.088

76
66
61
66
51
51
76
74
84
78
80
91
67
66
76

73
79
79
85
87
53
57
78
86
95
96
93
90
90
87
71
74
86
57
78
94
90
83
88
90
99
91
93
92

.220
•263

60
67

72
79

27.093
. 141
.179

........
. 083
.156
.462
.477
.502
.396
.294
.289
.252
.069
.052
.190
.350
.284
.462
.33.2
.190
.394
.231
,371
,348

--- --- -----Means .. 27. 290

27 .229

27.249

7 A.M.

Mean. 7 A-M .2P.M . 9 p, M· Mean.

--- --- --- - - - - - - - - -

J uly 1

Wind, direction and force.

Clouds, their course and velocity.

Open air th ermometer.

Burometer corr€'cted.

27.256

62
71
67
72
82
64
49
60
72
70
76
71
72
. 77

59
67
64

9

2 P.M .

2

7 A.M.

p, bt·

.9 P.

p, b1.

7 A.M. 2r.:r.r. 9

b[,

---- ---- ---64 .7
72.3
70.0

...... .....

0
6
5
2
0

73
44
51
66
68
71
70
74
76
75
70
60
62
70
56
70
80
78
72
64
80
8.2
71
78
75

80.7
53.7
52 .3
68.0
75.3
78 .7
80 .7
79.3
79.3
77 .3
77.7
65.7
65 .7
74.0
54 .7
66.3
83 .3
80 .7
79.7
76.7
83.3
90.3
76 .3
79.0
83.0

10
0
0
1
0
1
2
1
0
2
2
0
10
7
0
3
3
0
1
0
5
0
3

63
64

65.0
70.0

10
0

1
3

0
0

sw.
sw.

2
3

0
0

2

E.

2
0
0

SE.

1
0

E.

1
0

w.

1
0

SE.
SE.

1
1
0

sw.
sw.

2
l

0

w.

1
1

3
2
0
10
10
0
1
1
0
3
2
3
2
5
1
2
8
4
1
5
4

sw.
E.

sw.
sw.

4
1
3
3

0
NE.
E.

3
1
0

s.

1

SE.

2
0

SE.

s.
SE.

s.
sw.
E.
E.
SE.
SE.
E.
E.
E.
E.

2
1
1
1
2
3
1
1
2
1
2

0
7
2
0
5
0
0
3
0
1
0
4
1
3
3
3
2
0
10
2
5
. 2

E.

1

2

E.

1

8
9
0
8
8
2
3

E.

1

8
1

E.

1
2

0
0

NE.

1

0
E.

1
0
1

E.
0

0
1
2
0

E.
E.

2
3
0
1
2
0

0

s.
sw.

2
2

0

sw .

3

0
0
1

SE .
0

1

SE.
0
SE.
NW.
SE.
NW.
N.

s.
0
NW.
SE.
E.
NE.
NE.
E.
0

w.

1
2
1
1
1
1
1
l

1
1
3
2
1

0
E.
E.

1
2
0
0

sw.
s.
sw.
sw.
sw.

6
l
5
4
1
N.
1
NW. 4
N.
1
0
NW. 1
w. 1
w. 1
NW. 1
SE.
2
w. 1
NW. 2
1
NW. l
SE.
3
NE. l
0
NE. 1
N.
1
w. 3
NW. 1
1
1

w.

w.
w.

w.

1

w.

1

NW.

1
1

sw.

6
NE.
1
8W. 5
sw. 3
NW. 2
NE.
5
NW. 1
NW. 1
w. 1
NW. 1
NW. 2
2
NW. 1
NW. 2
1
NW. 3
NNW.2
1
SE.
1
1
NW. 3
1
NW
w. 2
w. 3
w. 2
w. 4
NW. 4
NW. 5
4

w.

w.

w.
w.

w.

w.

1

0
NW. 1
0
0
sw . 1
NW . 4
0
NW . 1
w. 1
0
0
NW. 3
SE.
5
NW. 1
SE.
2
0
NW. 1
1
NE. 1
NW. 3
NE. 2
NW. 1
5
NW. 5
3
E.
3
0
NW. 1
1

w.

w.
w.

w.
w.
w.

1
1

P. bL

-- - 40.5
53.5
52
53.5

......

51
58
55

......
71

54
47
53
57
61
63
65
62
63
63
64
57
55
50
50
60
6i
64
62
61
61
62
57
61

47
54
58
64
67
64
69
70
66
63
62
56
64
55
63
64
67
65
65
65
64
66
63
62

55

62

45.5 Clear, warm ; 2 p. m., clear; 9 p. m , cool.
Haq; 9 p. m., growing cool.
51
48.5 Clear.
····· · Clear and warm.
51.5 Clear and warm.
39.5 Clear; 2 p. m., overcast; 9 p. m., clear.
47.5 Cold, raining; 2p. m., overcast; 9p. m.,ciCI\r.
59
Clear and warm.
61
Clear and warm.
66
Clear and warm.
62
Clear and warm.
63
Clear and warm; 9 p. m., breeze from NW.
64
Cool wind.
65
Cool wind from N. W.
61
Clear and warm; ·9 p. m., clear and cool.
57
Cool and plcaeant.
53
Clear and pleasant.
56
Clear; ceo!.
54
Cool; overcast; 9 p. m., appearance of rain.
55
Cool, and heavy fog; 9 p. m, cool NW. wind.
59
Clear and warm.
60
Pleasant.
About noon thermometer stood at 100°.
64
58
Clear and cool.
63
Clear anrl cool; 9 p. m., clear and warm.
64
Very warm.
61
Hazy and warm; appearance ot storm.
57
Very warm.
Cool in morning; very warm at 2 p. m.; cool
60
evening.

56
55

...... ......
sw. 4
w.
w.
0
- -- - - - - - - - - - - - - - - -1 - - - - - - - - - - - - - - - - - - - - - - 69.8 82.7 68.4 73.6 .... .......... .... .......... .... , ......... .......... ·········· .......... 57.6 62.0 57.2
NoTE.-Attached thermometer identical with that recorded as" open air."

Overcast ; 9 p. m., clear and cool.
Clear and cool; 2 p. m., clear and warm; II p •
m., clear and cool.
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Observations made at Fort Benton, Upper Missouri river, for the month of August, 1854, by James Doty, Esq.
Barometer corrected.

Open air thermometer.

Clouds, their course and velocity.

Wind, direction and force.

Hygrometer.

2 p, M.

7 A .M . 2P .M. 9 P.M.

Date.

Daily remarks on the weather.
7

-

A·

M.

2P.

11[,

9 P.M.

Mean. 7A.M. 2P.M. 9p.

11[.

Mean.

7 A.M.

2 P. M,

l

--- ------ -----

Aug. 1
2
3
4
5
6
7
8
9
10

.255
.300
.394
.350

27.283
.334
.398
.167
.278
.349
. 197

. 187
.229
.012

.242
. 086
.057

27.422
.268
.672

27 .262
.367
. 320
.197
.265

27.32-2
.823
.463

71
68
70

.206
.281

86
9-2
89
81
98
93
76
93
90

.173

.240

66
75
70
62

.261
.052
.091

.230
.122
.053

66
66
70

........ ........

11
12
13
14

.203
.390
.262
.672

.195
.236
.213
.538

.284
.221
.:JIB
.472

.227
.282
.231
.561

15

.484

.454

.468

16

.476

•351

. 413

17

.302

.128

18

•039

26.939

19

26.882

. 793

20

27.038

21

78
67

88

70
72
80
78
74

76.3
75 .3
80 . 7
77.7
76.7

0

70

75.0

2
0
0
1
0
8

68
78
76

70.0
79.0
78 .7

9
0
5

...... ......

86
67

84
90
9-2
78

68
74
77
71

.470

74

88

.413

80

.026

.152

26.949

26 .976

.883

.853

27 . 055

27 . 095

.154

.145

2.2

.142

23

0
E.

1
0
0

E.

1
0

E.

1

E.

1
0

sw.

1

0
3
0
0
8
0
9
8
1
5

85.0
72.0

1
1
1
2

NW. 2
w. 1
SE.
1
w. 1

2
1
1
0

74

78 .7

1

w.

1

2

96

76

84.0

1

1

76

96

79

83.7

1

sw.
s.

77

98

78

84 .3

2

E.

74

93

80

82. 3

5

27.063

76

91

74

80 .3

4

.163

.154

76

85

75

78.7

3

.153

.197

.164

73

85

74

77.3

1

s w.
sw.
sw.
sw.

.332

.365

.317

.338

66

54

54

58. 0

9

NW.

24

•225

.215

.240

.227

70

79

63

70 .7

0

0

25

•323

.225

.160

.236

70

84

64

72.7

1

s.

1

2

26
Z7

•212
.143
.109
.376
.202
.001

.111
. 074
.115
.357
.164
.066

.099
. 112
. 248
.333
26.988
27 . 064

.141
.110
.157
.355
.185
.044

72
80
71
70
76
72

90
92
90
80
83
71

76
77
62
68
76
65

79 .3
83.0
74.3
72.7
78 .3
69.3

5
0
1
2
9
4

NW. 1
0
sw. 1
sw. 1
sw. 1
sw. 2

3
2
2
1
8
8

28

29
30
31

76 .7
77.0

E.

1
0

0
0

E.

1

1
0
1
0
10

sw.

1
1
2

2
1
8

0

NE.

2
0

E.

sw.
sw.
w.

0
0
1

SE.
0

1

E.

sw.
sw.
NW.

sw.

1
1

2

E.
NE.

1
1
1

0
BW. 1
sw. 3

0

sw.
w.
1 sw.
. w.

I
1
2
1

w.
sw.
s.

1

E.

1

0
0
1

w.

1

1

1

E.

1

2

sw.
s.

1

1

5

4

E.

1

1

s.
sw.

2

1

2

0

0

1

8

NE.

1

5

2

2

sw.
sw.
sw.

2

4

2

sw.
sw.
sw.
sw.

2

NW.
N.

1

1

9

1

3

1

10
4

SE.
0

0
0

E.
0

0

1

10

2

5

sw.
sw.
sw.
sw.

E.

3

8

SE.

sw.
w.
sw.
sw.
sw.
sw.
sw.
sw.

2

0

J

1
1
1

0

.9 p, M.

---- ---- ---- - -- w. 1 NW. 1 NW. 1 51 62
w. 1 w. 1 - NE. 1 53 63
w. 1 w. 1 NE. 5 54 64
w. 1 w. 2 NE. 2 54 64
0
59
w. 1 s.sw. 1
64

1
2
1

- -- - - - - - - - - - - - - - - -- - - - - - - 27 .202 27.198 27.220 72.1 86.6 70 .3 76 .3 ....
·········· ....

Means .. 27.260

0

7 A.M.

9 P.M.

0

sw.
sw.
sw.
sw.
sw.
w.
sw.

2
1
8

NW.

3
4
3
1

s.

1

2

0

s.
sw.

5

1

NE.

2

1

sw.
sw.
sw.

5

4

NE.

5

1

sw.
w.
sw.
sw.
sw.

5

1

1

1

1

9

SE.

1

sw.

2
1
1
1
1
3

2
1
2
0
5
4

sw.
sw.
sw.

1
1
1

NW. 1
0
sw. 1
sw. 1
sw. 1
sw. 5

2

55
52

72
62

1
3
4

61
57
57

65
64
60

0

1

4

1
1

sw.
sw.
sw.
sw.

52
59
59
61
59

......
63
62
58
56

NW.

4

58
47
56
53

56

54
58
59
54

sw.
s.

1

54

60

57

l

53

64

59

0
0
0

54

64

63

57

64

59

2

60

61

57

1

58

63

64

3

60

65

62

1

64

67

60

5

53

52

56

62

1

E.
0

sw.
sw.
sw.
sw.
sw.

58
64
61

0

3

SE.

3

55

64

1
1

sw.

3

62
61
61.5
60
58
59

68 .5
68
67
62
69
59

0

Clear and cool; 2 p. m., warm; 9 p. m., cool.
Cool morning; 2 p.m., warm; 9 p.m., vrrywarm.
Pleasant.
Pleasant, cool morning; very warm evening.
Very warm day.
Cool morning; 2 p. m., hazy.
Cool; 2 p. m ., warm and cloudy; 9 p.m., little
rain .
Cool and cloudy.
Cool and pleasant.
Cloudy in SW.; 2 p.m., sun warm; 9 p. m, cool
and pleasan t.
Clear and cool.
Cool morning; 2 p. m., sun warm ; 9 p. m., cool
Cool morning; 2 p.m., sun warm; 9 p. ru., warm
Cool morning; 2 p. m., cool, no clouds; 9 p. m.,
clear anti cool .
Cool rooming; 2 p.m., very warm; 9 p.m., clear
and warm .
Warm morning; 2 p. m., very warm; 9 p. m.,
very warm.
.
Cool morning; 2 p. m., very warm; 9 p.m., very
warm .
Cool morning ;\! p. m., wind from SW.; 9 p.m.,
c lear and warm.
Cool morning; 2 p. m., very warm; 9 p. m.,
warm, wind SW.
Sun verv warm; 2 p. m., very warm; 9 p. m.,
warm,' wind ·sw.
.
Cool morning; 2 p. m., appearance of ram; 9 p
m., clouds bl ac k .
.
Cool morning; 2 p. m., appearance of ram; 9 p

Co~i' ~Y~~ 2 p. m.; began raining 10 a. m.; 9
p. m., co~\ wind .
Clear and cool; 2 p.m ., sun warm; 9 p. rn ., clear
and cool .
Clear \! p. m.; began raining at 6 p. m ., and
62
c01Ainued till 8 p. m .
62.5 Clear; 2 p.m., sun very warm; distant thunder.
Clear and pleasant; cool evening.
67
Cool breeze from SW.; cool, pleasant evening.
60
Clear and warm; clear and cool .
59
Appearance of rain; 9 p.m., cool wind from SW.
64
A little rain fell_; cool, pleasant evening.
53

~

t;j

8

l.'%j

0

~

0
t-4
0
Q

5

~

t-4
0

to

U1.

t=1

~

<1

p..

'-3
j...,j

0

z

rn

51

55

sw. 1
sw. 1
sw. 1 sw. 4
sw. 2
sw. 5 sw. 1
sw. I
-- ---- - - - - - - - - - - - - - - - - - 0

1

0

-·········· .... ·········· ···· ····· ·········· ..........

NOTE.-Attached thermometer identical with that recorded as" open air."

56.5

63. t

59.0

01
00
CJ:)
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ummary of Ba1·ometric and Temperatu?·e Oeservations at F01·t Benton.
~~

·a~

Means and extremes of temperature.

narornctric mean corrected.

~~

Date.

="d 0iii

<=
7 A.

lit,

2

P.M.

9

p,

11[

Mean.

7 A.

llf,

2P.

M.

9

p, M.

Mean .

Maximum . Minimum.

o~c

8"'"'

< ·

·- - - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - September, 1853, (Ia t 7 days)
October, 1853.• ••••••••••.••..

0

0

0

0

0

0

56 . 70

63.00

63.90

60.90

75

51

Inches.
*1.612

81

10

0.187

58

-2

0.300

60

0

0.000

27.336

27 .302

27.309

27.316

.284

.239

.251

.258

47.13

61.58

50. 80

5~.07

27.40

18.13

19.48

41.32

30 .52

33.00

November, 1853 •• •••••.•• • . •.

.235

.212

.235

.227

12.90

December, 1853 •.•••••.••••..

.218

.1!13

.197

.203

27.16

January, 1854 ................

.264

.232

.245

.217

13.74

22.52

13.26

16.52

61

-24

1.592

February, 1854 •••••• , • , • , •.•.

.192

.1 35

.151

.159

18.71

36.79

24.43

26.63

57

-6

3.410

...

.1 92

. 141

.191

.174

30.65

46.52

31.36

36.18

71

12

3.420

April, 1854 .••.••••••••.• , •• , •

.203

.150

162

.172

50 . 33

61.87

50.40

55.20

81

38

f0.400

March, 1854 ••••••.•••••• ,

May, 1854 ....................

.173

.111

.103

.129

51.73

67.34

55.82

58.30

89

32

fl.lOO

June., 1854 .• , •••• , ••• , •• , .••••

.170

.104

.097

'12!

63.10

77.20

64.70

68.30

91

49

f0.450

....

.290

.229

.249

.256

69.80

82 . 70

68.40

73.60

100

49

t

August, 1854 •••••••••••••• , ••

.260

.202

.198

.220

72.10

86.61

70.57

76.43

98

62

II

July, 1854 ...............

---- - - - - - - - - --Mean of all ............

27.227

27.180

27.192

27.200

Means of temperature- spring, 49 . 89° ; summer, 72.78°; autumn,§ 46.85°; winter, 28.38°; year, 48.72°,
Altitude of Fort Benton from these observations, 2662.9 feet.
*For the last seven days only.
tIn part, several rains not measured.

t Two days on which rain fell.
II Four days on which rain fell .
§Mean for September assumed at 68°. See remarks for notice of the pec uliar temperatures of the seasons.
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LETTER OF LIEUTENANT MULLAN, U.S. A., TO GOVERNOR I. I. STEVENS, TRANSMITTING METEOROLOGICAL REGISTER KEPT IN THE ST. MARY'S VALLEY.
OLYMPIA, W. T ., December 17, 1854.
SIR: I have the honor herewith to transmit a Meteorological Register kept in the St. Mary's
valley from the 8th of October, 1853, to 18th of September, 1854. I have, during the last year,
submitted for your perusal monthly registers from time to time, which have been transcripts from
this register. You will find the register full as to details, and which renders unnecessary my referring to it except in general manner. It was found in the St. Mary's valley that snow did
not fall during the last winter to a greater depth than from three to four inches, after several successive falls of snow. The winter, with the exception of a few days in December and January,
was remarkably mild. During those days, however, the cold was intense. The thermometer in
the St. Mary's valley ranged as low as twenty-eight degrees below zero. During my examinations through the mountains-and I was travelling every month except February-I did not find the
snow at any point deeper than fifteen inches, and this was on the summits of the Snake river
mountains on the south, in December and January, and the summits of the main divide of the
Rocky range in March. Though, I must say, l crossed at the most favorable points of the two
ranges, I am convinced that at other points the snow fell to much greater depths; but, of course,
at points never travelled in the wint~r season.
The points I refer to are the passes which I deem practicable for travelling with horses at all
seasons, even mid-winter.
If the results of last winter are taken as data, I consider the problem of the snows of the
mountains solved. Still I deem it essentially necessary, in view of the great interests depending
upon this important problem, that fu~ther and minute observations should be made at different
points in the mountains. I might suggest, in addition to the St. Mary's valley, the Cceur d'Alene
mission, the Upper Pend d'Oreille mission, the Spokane prairie, at the ranche of Messrs. Owen
and Gibson, and also at Forts Benton and W allah-W allah. The latter is not essentially necessary, but would afford a great facility and means of comparison with points in the mountains. A
thermometer, with a register, might be kept at Mr. Craig's, a man of sufficient intelligence, and
who, I have no doubt, would feel an interest in the matter; together with the different Indian
agencies that may hereafter be established throughout the territory east of the Cascade range of
mountains. Having reported to you several times on the character of the winter and snows, I
deem any further details unnecessary.
With respect, your obedient servant,
J. MULLAN,
Lieutenant U. S. Army.
Governor IsAAC I. STEVENS.

a
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bscn;ations rnade at Cantonment S tevens, St. JJfary' s Valley, Washington T erritory, f or the inonth of October, 1853, by F. H. Bun·, of
Mullan's party.
.

ut.

c.n
00
OJ

Latitude 46° 20' 10" ; longitude 1130 55' ; height of station above the sea 3412. 5 feet.
B arometer (Green's Syphon) No. 769.,
Attached thermometer.

Barometer.

Barometer corrected.

Open air thermometer.

Cloudiness, in
tenths.

Wind, direction and force.
Daily remarks on the weather.

Dl\le.

7

Oct. 9
10
11

A.. It{.

9r.

M.

7 A..M.

2r.M.

9 P.M. 7

A., M .

2

P.M.

9 P. M.

Mean. 7 A.M. 2 P.M. 9 P.M. Mean. 7A.M. 2P . M. 9 p , M.

--- - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - 42.5 -19
26.230
- 26.430 45 - 59 26.191 - 26.352 .
241
58
.320
62
.284

13
14
15
16
17

.620
.698
.562
.568
.610
.606

18
19

.62-2
.7i26

l!l

2 P.ltt.

26.398
.784
.644

.710
. 508
.600

.758
.762

20
21
22
23

.730
.824
.640
.626

24
25

.344

-

.392

.360

26
27
28
29

.466
.822
. 796
.604

:!0

.466

-

.618
.232

632

-

49

.566
.608
.680
.530
.618

28
43
44
50
54
57

. 656
.764

54
45

.758
.676
.618
.256

40
30
28
40

. 538
.J28

44
40

.524

. 698
840
• 798
.400

37
37
41
58

.484

.472

38

.620
. 912

-

56

53
57

64
69
58

55
48

45
45

50

52

-

.235

.581

.598
.612

-

49
32

-

.706

33
26
20
30

43

.579
.193

.701
.653
.579
.205

-

.511

-

,309

.256

.310

52
38
45
50

.703
.820
.64i
.599

.715

40
59

.307
.365

.423

.503
.529
.624
.453
.539

69
65
58

-

31

-

56

18
49
50

.562
.687

46.5

-

50

.579
.479
.536

53
50

67

-

26.378

-

55
62
52
61
62

.446
.802
.766
.534

.566

3·!
45
38

.619
.664
.525
.517
.550
.538

38
43
53
51

49
45

26.333

.726
.576

.595
.434
.530

,694

-

.433

.675
.806
. 740
.347

.441

.466

.571
.873

-

.664

.600
.332

55
58

-

58

41
45

36
37

49
46

.438

38
35
42
55

.443

41

.564
.827

-

46

49

51.7

-

-

57
60
58
57
58

53.3

58.3
57 .0
55.3

49
36

-

32
16
29
36

36.0

31
40

42.0

30.0
37.0

41.0

4

1
1
1
l
4
0
1
10
1
8
l.
1
10
8
10

42.7
41.7

68

41
44
53
49

57.3

8
2
8
3

47

32

40.0

6

-

-

-

7

A..

5

5
1
1

1

1
1

9

5
10

-

9 P.M.

-

0

0

--

1
0
9

-

2 P.M.

0

0
1

0
2
1
2
9

M.

NW.

0
0
0

2

-

0
0

0
0
0

N.

0

s.
sw.

1
1

N.

1
0

3
l
10
10

0
0

0
0
0
0

sw.
N.

sw.

1
1
2

sw.

1
0
0

2

sw.

1

1
1

NW. 1
0
0
0

SE.

2

0
0

NW.

2
1

NW.

s.

-

SE.

2

-

2
2

N.
SE.

1
2

E.
SE .
SE.

9

2
3
4
10

sw.

l
2
2
3

ESE. 4

0
ESE. 1

8

8

w.

1

WSW. 3

N.

10
9

3

-

s.
-

SE.

s.

1
3

1

- - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - Means .. ........
········ ........ ...... ...... ...... 26.547 26 .533 26 .522 26.534 39.5 63 .6 44.5 45.9 4 .2 5 .4 3 . 7 .......... ........ .. .... ......
31

Heavy frost; sun obscured at intervals; cloud:;
dark and heavy .
Day warm; evening clear.
Clear sunrise; sun obscured at midday; cool
and pleasant.
Cool morning; calm and warm.
Mild morning; calm and warm, plea11ant.
Cool, pleasant morning; clear and warm.
Clear and warm; evening cool.
Pleasant; cool breeze; warm.
Pleasant morning; slight shower of rain; warm;
atmosphere hazy.
Cloudy; evening clear.
Heavy frost; clear and warm at midday; even
ing cool.
Cloudy and cold.
Olear and cold day.
Morning cold; drizzling rain and sleet in p. m.
Drizzling rain and sleet; ceased at 12 m.; snow
ing on mountains.
Oloudy; slight fall of snow at 1 p. m.
Gloomy and disagreeable, with squalls of snow
at intervals all day.
Pleasant and mild; fair night, with heavy frost
Heavy frost; pleasant day.
Pleasant morning; evening quite warm.
Morning clear; violent wind in night; warm,
cloudy, squalls of rain and wind .
Squalls of wind and snow; snowing steadily
after 8 p. m.
No observations.

1::::
t'%1

1-3
t_::j

0

~

0

t-4
0

!.:()

Q
p..

t:-1
0

t:d

en
t_::j

~

~

p..

1-3
H

0

z

rn

Observations made at Cantonment Stevens, St. Mary's Valley, for the month of November, 1853, by F. H. Burr, of Lieut. Mullan's pa'rty.
Attached thermometer.

Barometer.

Barometer corrected.

Open air thermometer.

Date.

Cloudiness, in
tenths.

Wind, direction and force.
Daily remarks on the weather.

7 A.M.

2 P.M.

9 p,l\{, 7A.M. 2 P.

~1.

9 P.M. 7 A.M.

2 p, l\{,

9 P.M.

Mean. 7 A.M. 2P.M 9 P.M. Mean. 7 A.M. 2P.M. 9 P.M.

7 A.M.

2p. M.

·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - Nov. 1

26.442

26.542

26.542

29

34

31

26.441

26.529

26.536

26.502

29

2
3

.576
.516

.518
.630

.510
.582

28
19

36
34

19
24

.577
.538

.500
.617

.532
.593

.536
.583

20
17

4
5
6

.650

22
24.3
30
25

.736
.462
.264
.500

34

.308
.269

.713
.542
.266
.260

.696

27
28

28
29.5
36.5
36

.639

1

.720
.452
.268
.49-2

33

.304
.268

.712
.544
.285
.278

8
9

. 744
.532

.760
.496

.716
.406

31.5
24.5

47
46.5

44.5
37

.737
.542

. 716
.456

.678

10

.172

.106

.136

40

42

36

.145

,075

.119

11

.200

.312

.326

34

34

30

.187

.299

.322

12

.292

.190

.29-2

34

38

37

.279

.168

.272

.239 • 33.5

13

.218

.156

.196

37

37

35

.198

. 136

,181

.172

39

14
15
16
17
18

. 390
.488

20
15
23
31
39

-

,498
.424
,348
.364
.345

23.5
18

-

.400
.345

.420
.446
.300
.369
.331

.440
.462

31
40

37
27
32
34
49

.403
.515

.406
.372

.478
.392
.332
.370
.370

23
17

-

.440
.442
.308
.382
.380

19

.388

.430

.420

37

49

41

.368

.381

,390

20

.424

.446

.480

42

49

45

.392

.397

21

.478
.445

.492
.390

.470
.450

52
52

52
59

49
37

.422
.389

.436
.318

22

-

-

-

-

30

31.3

9

9

9

36.
37

19
25

25.0
26.3

9
1

1
0

1
9

0
0

2'2
26
32
28

28.0

10

-

29.5
31.0

10
0

10
10
0
0

0

-

0
10
3
10

34.8
36.2

0
4

0
0

35

-

-

.279
.343

20.5
30

28
30
36
35

.710
.461

31.5
24.5

47
46.5

26
37.5

.113

40.5

42.5

37.5

40.2

0

.269

34

33

30

32.3

10

37.5

39

36.7

38

35

37.3

20
15
21
31
40

26.8
20.3

30
40

37
28
32
37
49

32.7
43.0

.380

38

49

42

.441

.410

42

49

.421
.430

.426
.379

51
49

.386

.378
.340

-

E.

1

ESE. 1
0
0
N.

-

0
6

WSW.1
0

0
0

2

6

sw.

2

SSE. 2

3

4

E.

3

ESE. 4

10

5

6

ssw.

3

7

9

9

0

0
3

0
1
2
3
10

SE.

2
8

0
8
10
1
5

sw.
sw.
s.

SE.
SE.

2
3

43.0

7

10

10

1

44

45.0

10

10

8

ssw.
sw.

51
57

48
37

50.0
47.7

9
4

9
8

2
10

SE.
SSE.

32.5

30

31.8

10

9

10

0

ESE. 1

10
10

10
10

10
10

0
0

0
0

-

0

-

2

w.
2

0
0
WSW.l

-

E.
0

0
0

1

9 P.M.

1
0
0
0

E.

1
0

2
2

sw.
ssw.
s.
sw.
sw.

4
1
3
2

0
0
0

1

0
0
0

2

1

1

w.
ssw.
ssw.

1

sw.
ssw.
sw.
ssw.

3
3

SSE.
NW.

3
1

SSE. 2
0

1

3
3
1
1

23

. 506

.492

.432

34

35

30

.493

.477

.428

.465

33

24
25

. 428
.248

.450
.174

.434
.166

29
24

29
26.5

25
25

.427
.259

,449
.179

.442
.174

.439
.204

30
21

27
26

25
24

27.3
23.7

41

36.5

35.2

4

10

6

0

ESE, 2

s.

2

9

7

10

0

0

E.

1

10

96

. 098

.152

.150

31.5

41

37

.091

.123

,130

.ll8

28

27

. 150

.128

.164

38

38.5

31.5

.128

.105

.157

.130

37

39

31

35.7

28

.408

.418

.248

31

33.5

33

.402

,406

.237

.348

31

33.5

33

32.5

8

10

29

.354

.424

.444

40.5

44

40

.326

.387

.417

40

43

40

41.0

10

10

656

........

.377

30

.512

44.5

48

-

.474

.610

-

-

14

47

-

-

8

8

38.6

31.2

34.1

--- --- --- -- ------Means ..

............

26.382

26.380 , ... ,.,

26.383

-32.5

7

-

---6.5

6.2

sw.
sw.

2
3

WBW. 3

---6.2

s.
sw.

0
E.

1
0

3
3

SSE. 2

..........

sw. 4
sw. 3
----

Cloudy morning; occasional squalls of snow ;
cold, snow lies on the ground.
Cool morning; warm; heavy frost.
Clear morning, frost heavy; mild, calm; cool
pleasant evening.
Cool morning; squalls of snow after 7 a.m.
Mild, with occasional snow squalls.
Cloudy, dull morning; mild, clear, and cool.
Clear, cool; snowing hard; wind very variable
after 2 p.m .
Beautiful morning; clear and calm.
Beautifully clear and calm; clouded sky, though
pleasant.
Clear morning; drizzling after sunrise; windy,
cloudy m NNE.
Snow began at 5.30 a.m.; slight snow squalls
after 9 a.m.
High wind last night; snowing after 6 a. m.;
moderate rain; clear.
Clear, cool; squalls of rain till12 m.; snowing,
violent gusts .
Pleasant, cool; heavy frost.
Heavy frost; sky covered with fleecy clouds.
Mild, appea~ance of snow storm; heavy frost.
Cold, raw wind; mild, calm; wind at night.
Begins snowing; ceased at 10 a. m.; pleasant;
squalls of wmd ~nd s_now.
.
81ight showers dunng mght; warm, mild; occasional showers of rain.
High wind last night SSW.; rain steady at 2 a.
m.; ceased at ll; showery .
Day warm and windy; cool evening.
Violent wind last night; rain at intervals after 10
a. m.; rain at 7 p. m .
Snow began at 11 p. m.; ceased at 10 a. m.,
(four inches deep;) cool, damp .
Cool and damp, appearance of snow; calm.
Cold and cloudy; clear from 8 to 11 a. m.; appearance of snow; cold and calm .
Sun shining warmly; snow nearly melted;
hazy, mild .
Mild; slight rain in nig!1t; clear from 8 to 1 p.
m; violent squall ofwmd and snow from SW.
Cold wind, appearance of snow; clear from 10
to 12m.; snowing.
Violent rain during night till 8 a. m. ; windy and
disagreeable; violent wind at intervals.
Violent wind at intervals in night; warm and
windy; sqna!Js of rain.
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'bst:rvations made at Cantonment Stevens) St. Mary's Valley; fo'r the month of December, 1853, by F. H. Burr, of Lieut. Mullan's party.

0\
()f)

00
Attached thermometer.

unromcter.

Barometer corrected.

Open air thermometer.

Cloudinees, in
tenths.

Wind, direction and force.
Daily remarks on the w eather.

Dau~.

7

- -

#.. )!,

2

p,

~{.

9 p,

)1{,

7 }...]I[. 2p,ll[, 9 P.M. 7 .&..M.

9 p,

]1[ ,

Mean. 7 AoM. 2 p,

M.

9 p,ll[. Mean. 7.&..M. 2 p,

]1[.

9 p.M.

7 A..

2 p,

Jd:,

--- - - - - - - - - - - - - --- - - - - - - - - - - - -- - - - - - - - - - - -

Dec. I 26.6·12

26.656

26.590

49

57.5

38

.62·1

·62-1

.627

40

50

40.5

~

2 P.M.

26.593

26.587

26.567

26.582

48

55

35

46.0

3

2

0

.597

.573

.598

.589

41

48

40

43.0

10

10

6

sw.

1

w.

1

0

0

;j

. 618

.658

.640

37.5

49

36

.626

.609

.622

.619

38

49

37

41.3

10

5

0

0

4

. ~0

.436

.400

28

40.5

33.5

.561

.408

. 388

.452

28

39

33

33.3

2

5

7

0

0

5

.604

.676

. 694

43

49

43.5

.570

.627

.648

.615

42

48

43

44.3

4

10

7

0

sw.

6

. 804

.876

.83-2

32

41

28

.796

. 846

.833

.825

31.5

45

29

35.2

2

1

0

0

.832

23 .5
21.5

40

24.5
22
21

39

-

9

0
8
5

0
0

29 .8

0
0
10

3

37.5

25
23.5
31

29.5

.151

.793
.327
.178

. 799

38

.800
.637
.138

.805

25

25.5
23
32

ssw.

23

32.5

30

.263

.180

.180

.208

23

32

30

28.3

2

10

10

0

37
42.5

23

25

24
29.5

26.3
30.5
26 . 8

7
3
10

2
6
10

0
2
9

0
0
0

35

30

31.7

6

2

10

0

7
8
9

.812
.620
.130

.174

, 786
.314
,186

10

. 250

.190

.184

-

-

-

.156

13

.488
.460
. 3-16

,540
. 3'26
.380

.546
,288
.426

27 .5
24.5
25

38
39
35

22
23.5
29

,490
, 469
.354

.517
.301
.395

.562
.300
.425

.523
. 357
.391

29
25
26

14

.540

.556

.576

31

37

30

,534

.536

.572

.547

30

11
12

31.5

-

9p,ll[,

hi.

E.

2

0

ssw.

1

w.

2

w.
3

0
E.

0
1

0
0

1

1
0

E.

F
0

0

0

w.

0
0
0

1
0

w.

0

1

15
16

.606
. 558

.606
.562

.588
,594

33
22.5

32
32.5

22
28 . 5

,595
.572

. 598 .
.553

.604
.594

. 599
.573

!3

31
32

23.5
29

28.7
28.0

10
10

10
10

6
9

sw.

17

.564

.586

.650

40 . 5

38

25

.536

.56~

.642

. 580

40

36

25

33.7

7

3

0

WSW.2

WSW.2

18
19
20

.674
. 410
.236
.260

.666
.409
.212
.292

,516
.188
,402
, 374

16
16
25
31

24
26
31
25

11
1!:1
24
15

,704
.440
.244
.254

.677
.415
.206
.300

.558
.211
,413
.406

.616
.355
.288
. 320

18
17
25
30

24
26
32
24

l2
19
24
15

18.0
20 .7
27.0
2~.0

0
10
10
10

0
9
10
9

0
HJ
10
3

0
0
0
NNE. 1

0
0
NNE. 1 WNW.l
0
NNE . 1
NW. 1
0

.526
.400

.520
.428

.488
.326

10
5

12.5
24

2
19

.570.
.456

,558
.439

.551
.451

.560
.449

11
4

12
23

3
19

8.7
15.3

1
0

0
10

0
8

0
0

.294
. 398

. 310

.348

24

.359

.320

23.5

27 .0

-

27
23

30.5

-

,298
.414

.304

-

27
22

31

-

-

-

-

10
5

-

21

22
23
24
25

-

26

-

.294

. 294

-

40 .

34

27
28

.360
.258

.402

35
45

44.5

-

. 458
.272

-

37
31

,345
.219

99

.408

-

.654

28

-

28

.409

-

30

. 790

. 806

.792

30

35

26

.786

.791

31
MeaRs ..

-

-

-

10

3

-

0

sw.
sw.

.267

.281

.274

-

39

34

-

-

8

8

-

.364

.438
.266

.449

35

43

38 .5

44

-

7
10

ssw.
s.

-

28

-

29

-

10
10

10

-

37.5
31

31

34

26

30.3

.655

.792
.798

-

-

4

0

0

0

10

8

0

SSE.

0
0

1

NW.
NW.

0
0

0

0
0

sw.

1

ssw.
ssw.
-

3

2
1

1

SE.

3
1

1
1

-

1

0

sw.
ssw.
s.
sw.

3
2
2
1

0
1

0

28
36.5 1
1
0
N.
1
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - ·- - - - - - - 798

. 834

-

27

37.5

-

... ... .. .... .... ........ ...... ...... ......

.802

.812

26 .5()-2

26.496

26.490

26.496

28 .1

35.4

27.0

30.2

5.9

6.2

4.8

.. , ..... .. .... ... . ··········

Violent wind last night; now plerumnt; warm
hght clouds; clear night.
Wa11n, appea ran ce of s now; slight ~hower :n
1 p. m . ; rain at 8 p. m., mild and damp.
Damp and ioggy; t:light ruin in night; 1:1light
shower~ through the day.
H eavy frost, pleasan t, hazy sky; slight snow
squall at l:!-l p. m.
Pleasant; squalls of wind from S,V.; appearance
of snow; mild.
Hen vy frost; plea~ant, beautiful day ; piPasnnL
evening.
Heavy frost, pleasant; fleecy clouds in east; fine
He~· ... fro st, thick mist; appearance of snow.
ought rain; snowing on mountains, cold wind;
slight squalls of snow at 7 p. m.
Oold, pleasa nt morning; cloudy, appearance of
snow.
Heavy frost, clear and mild; night pleasant.
Heavy fro st; fleecy clouds, warm; heavy frost
Light frost, appearance of snow; snowing from
tO a.m. to 1 p. m., t 111ch dee p.
Mild; irregular clouds, pleasant; s now melting
fast; cold and cloudy.
Cold and cloudy; appearance of snow storm.
Began snowing at 6 a. m.; squalls of snow at
interval s ; &light fall of snow ; colt!.
Snow and sleet; squalls of wind; violent squall
of wind from SSW. at 6 p. m.
H eavy fro st; pleasant; large halo around moon.
Cold, threatening a snow storm.
Cold, threatening snow.
Snowing slowly until2 p.m. , l -inch deep; clear;
heevy frost.
Heavy frost, snow crisp; bright Har-light, cold .
Clear morning; cloudy at 12 m.; heavy frost,
calm.
Cold wind during day ; clear sunset.
.B egan snowing at 10 p.m . ; ceased at 1 a.m.;
l -inch deep.
Strong !3S W. wind tor th e last 40 hours.; mild;
slight snow squall at 7 p. m.
Mild and damp, appearance of rain.
Rain begins steadily, mild; snowing at 5 p.m. ;
wind shifted toNE. , th en to SW.
Clear and calm, snow 2 inches deep; wind NW.
at su nset .
App earance of snow; snow melts fast; clear
n ight, calm .
Clear, fine morning; snow melts fast.
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Observations made at Cantonment Stevens, St. Mary's Valley, for the month of January, 1854, by F. H. Burr, of Lieutenant Mullan's party.
Attached tbermometer.

Barometer.

Barometer corrected.

Open air thermometer.

Cloudin ess, in
tenths.

Wind, direction and force.

Date.

Daily remarks on the weather .
7 A.M.

2 P.

bL

9 P.M. 7 A.M. 2 P.M. 9 P.M. 7 A.M.

2P. M.

9

p,

M.

M ean. 7 A.M. 2 P.M. 9 P.M . Mean. 7 A.M. 2

P. !I.

9 P.M.

J,.,.M.

- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Jan. 1
- - - - - - 26.46:.! 26.264
10
10
45
47
2
- 47 47 - 26.418 26.420 40

3

26 .158

. 186

.248

35

4

.344

.610

.854

8

1.5

5
6
7
8

.926
. 882

.882 - 7
-4
.690
36
.440

-1.5

.526

.908
. 816
.688
.460

-

28

26 .1 43

.159

.249

26.184

34

*

.393

.642

. 956

.664

7

1.5 -11

*

27.011
26.960

.983 - 9
-5

-2.5 -13
-1
15
31
32
315

17
33

32

-

36.5

.508

.979
.884
. 715
.449

-

0

-

.970

.682
.421

-

-

.459

31

41

-

8

10

NW.

2

sw .

5

ssw.

9

0

NW.

2

NW .

5

0

-

0
0

0
10
10
10

1

NE.

8.2

-

-

9

33

0
N.

10
9

-

SSE. 3

0
NW. 1

sw.

SSE. 2

sw.

-

.406

37

42

34

.358

.310

.393

.::154

39

41

33

37.7

-

30

-

.63-2

-

-

31

-

35

-

-

25.865

-

-

-

-

25.880

-

-

11

-

-

33

-

12

.168

.294

26.300

25

28.5

13.5

.176

.294

26.336

.269

24

26

14

21.3

2

10

3

13

.162

.100

.134

9

6

0

.208

.154

.202

.1~8

10

7

0

5.7

10

10

10

14

.124

.132 - 5
.410 -10
.262 - 0

2
-1
-2

-9
-0
-6

.204
.413
.394

.19:1
.398
.360

.221
.478
.~42

.206 - 4
.427 - 9
.365 -14

-10
-12
-6

-4.3
-7·3
-8

10
2
0

7
0
8

3
7
9

0
0
0

10

9

3

8

-

-

-

]5

.3-2!

16

.326

.130
,328
.288

17

.250

.250

.282 -2.5

4

-1.5

.32-2

.308

.353

.328 -12

2

-2

-5.3

10

18

.282

.188

.124 -3.5

5

-2

.338

.244

.197

.260 - 6

3.5 - 2

-1.5

1

0

19

.182
.606

.572 -10 .5
.440
*

5.5
1

*

20

.212
.600

1

.305
.720

.237
.671

.678
.505

.407 -12
•632 -22

- 7 -29
-2.5
1

-16
-7.8

2
0

21

.274

.334

.630

17

-2

.313

.361

.702

.459

!4.5 - 3

7.5

0

7

-

.964

-

-

-

-

-

.892

-

-

23
24

-

-

-

.270

.072

.528
.054

5

25
26

.368
.652

.448
.728

.520
.732

10

27

.676

.636

.658

-

29

.668
.682

·658

.750

30

. 718

-

31

.580

.426

28

Means ..

-2

-

*

-

7

7

.326

.123

.622
.105

21
31

2:.!
12

.412
.639

.466
.722

.536
.771

30

38

37

.680

.613

-

33

-

33
38

-

-

44

.657
.659

.713

-

.534

42

-

39

.686

-

.509

.344

45

54

38

.541

.366

.321

34

-9.5

5

-

-

-

5

-11
5

.471
. 711

8
29

19
29

22
12

.638

. 644

29

37

37

34.3

.647

-

-

32

-

32
37

42

-

-

49

-

.409

46

12.1

7

-

s.
0
NW.

1

6

3
2

0

-

-

-

9

ESE.

3

-

1

6

0
1

.342

10

0

0

-

-

22

b . NW.

9

.378

11

SSE.

2

.636

12

9 P.M.

34

9

-1
-4

p, ~I .

-0. 8

27

10

]

2

0

ssw.

1

N.

1

w.

1

0
NW.

1

0
0

0
0
0

0

0

0

10

0

NNE. 1

0

0
0

0
10

NW. 3
WNW.1

NW.
N.

1
1

WNW.1
ssw. 3

8

0

SSE. 2

WSW.1

WSW.1

0

0

-

-

0

0

-

-

10

0
10

0

0

0

6
1

10
10

WSW.1
SSE . 2

0
0

SSE. 2
0

10

10

10

s.

-

9
10

-

10

39.5

-

s

-

52

36

44.7

5

8

10

16.0

ll.B

4.9

6.4

6.8

.185 - 0

-

-

3.3

10

16.3
23.3

2
2

-

-

8

s.

2

0

-

0

s.

5

ssw.

1

w.

SSE . 1

1

ssw.
w.

3
2

- - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - -- - - - - -- - - - - - - - - - - - -

........ ........ ........ ...... ...... ......

26.498

26.449

26.466

26.471

13 .3

~

t:::1
t-3
t_:rj

0

pj

0

~

0
Ci:l
,.....
0

>

t"f

0

t::d

rn
~

:g

>
·
t-3
,.....

0

z
ra

fa~t.

-

0
0

0

2

. 0

No observations.
Heavy wind all day; squalls of ra in at intervals;
snow squalls from NW.
Snow and rain squ alls; wind variable: clear
sunset; snowing from SW.
. .
.
Snow t inch deep; cold; snow dnftmg; mtensely cold; clear.
Pleasant; bright sunshine; clear and cold.
Pleasant; cloudy; light breeze.
Cloudy; appearance of snow.
Clouqy, with ~tiff breeze; damp; clouds in
masses.
Raw, damp wind; slight rain and sleet at 9 a.
m.; rain and snow.
Pleasant morning.
Snowing from 3 a. m. until 4 p. m. ; rain and
snow at sunset.
Snow 3 inches deep; cold and cloudy; cold and
clear.
Snowing slowly until 7 a. m.; 2 inches deep ;
cold intense.
Intensely cold; sunshine a few moments ; cold
Clear, cold day; light fleecy clouds at evening.
Clear; cloudy and cold; appearance of snow;
snowing.
.
Snowing very lightly most of the day; famt sunshine; snow j- inch deep.
.
Sky hazy; agpearance of snow; began snowmg
slightly at p. m.
Clear and intensely cold.
Thermometer 28° below zero at daybreak; hazy
after 8 a . m.; milder after 2 p.m., and snowing.
High SSE. wind last night; mild, hazy, and
cloudy; clear.
Clear and mild all day.
Clear, cold all day.
Hazy; snowing after 8 a.m. slowly and steadily;
2 inches deep.
Pleasant; cloudy; cloudy and windy.
Mild and pleasant; snow melts; cold and
cloudy after 7 p.m.
Mild and cloudy; drizzling rain; snow melts

.......... .......... ..........

Damp and mild; snow melts fast.
Light drizzling rain; very mild; snow melts
rain ceased at 10 a.m.
Windy last night; mild morning; warm at
noon; clear and windy.
Mild; thawing; warm, with pleasant breeze;
light rain at 8 p. m.
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bservations made at Cantonment Stevens, St. Mary's Valley, for the month of February, 1854, by F. H. Burr, of Lieut. Mullan's party.

C1l

eo

0
Attached thermorneter.

Barometer.

Barometer corrected.

Open air thermometer.

Cloudiness, in
tenths.

Wind, direction and force.
Daily remarks on the weatner.

DIIIO·

7

A•M·

- --Feb. 1 26.418
.691
2
. 396
3
4
.616
5
.522
6
.510
7

-

8
9
10
11

.548
.364
.122
25.836

12

.164
.ll8

[3

]1[.

1-

26.428

.552

9 p,Jir. 7 A.l\r. S)p,Jir, 9p,Jir, 7 A.M.

26.640
.422

-

-

•566
. 608

.566
.508
.468
.600

.532
.568

-

-

37
17
13
37.5
21.5
23
35

29 .5
32.5
34
40
35
37
40

26.398
20
27
.721
.433
40
24.8
.633
24
.545
37.5
,495
36

48
45
34.5

33
28

35
32

29
23.5

. 260
.460
.032

25.902
~6 .070

39
41
33.5
34

.114
.214

.070
.342

28.5
28

.546

.462
.484
.578
.528
.466
.440
.520
.634
.44tl
.576
.518
.312
.292

.464
.524
.566
.468
.472
.446
.628
.512
.486
.646
.338
.372
.312

.414
.52-2
.530
.434
.440
.468
.644
.496
.526
.590
.284
.330
.288

21
23.7
19
29
21.5
27
30.5
25 . 5
32
32.8
23.5
29
32

.208

.214

.258

31

.53'2

15
16
17
18
19
!!0
21
22
23
24
25
26
27

2P. M.

9 P.M.

Mean. 7 A.M. 2P.M 9 p,]l[. Mean. 7 A.M. 2P.M. 9I'.M.

7 A.M.

2P.M.

9 P.M.

- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

.562

14

28

2 p,

28

30

26.425
.542

26.660
. 426

26.404
.563

-

-

-

.639
.593
.512
.541

.572
. 519
. 447
.582

-

-

.582
.501
.539

29
32
33
44
34
36
38

21
28
39
24
25
27
35

28.0
25.7
28.7
35.0
27.0
29.0
35.7

-

-

-

46
42
35.5

34
28

36.5
3'2.8

5
5
5
6

35
31

29
23

30.5
27.0

0
5
5

-

-

25.823

•214
.422
.018

25.891
26.071

.141
25.971

37
40.5
33.5
35

.164
.119

.099
.206

.069
.354

26.111
.226

27.5
27

.558

. . 533

.523
.334

.no

.541

23

.533

31.5
37.5
38
41
38.5
39.5
42
46
45
43
43
21.5
44

24
24
27
25
27
32.5
24
36
34
25
32
28
33

.480
.496
.601
.527
.483
.444
.515
.627
.440
.565
.530
,311
.284

.457
.503
.543
.438
.448
.420
.596
.4'i0
. 447
.612
.304
.355
.275

.425
.533
.534
.442
.444
.459
.655
.478
.513
.598
.276
.331
.277

.454
.511
.559
.469
.458
.441
.589
.525
,467
,592
.370
.332
.279

39

31.5

.202

.189

.251

.214

2
0

34
17
14
37
22
24
34

-

2

9
0
8
10

3
0
2
3
0
5
5

0
0
3
0
0
4
5

1

w.

1

2
NE . 1
NNW.1
N.
1
E.
1
E.
1
s.
2

9
4

0
WSW.2
sw. 1
WNW.2

SSE . 2
sw. 1
ESE. 1

0
WSW. 2

2
3

8
5

WSW.3
s.
1

s.

2
WNW.2

s.

4

10

0

0

0
0
0
0
0
0
0
0
0
WSW.1
0
0
sw. 3

-

-

-

8
5
7

27.7

23

25.9

21
24.5
17
29
22
27
30.5
26
32
31.5
24
29
32

29.7
34.5
36.5
39
38.5
38
40
44.5
43.5
41
41.5
39.5
42.5

24.5
23
27
25
26.5
32
24
36
32.5
24.5
31.5
28
32.5

25.1
27.3
26.8
31.0
29.0
32.3
31.5
35.5
36,0
32.3
32.3
32.2
35.7

10
6
0
7
3
5
6
5
10
3
3
7
4

10
4
5
0
2
5
2
2
3
5
7
5
7

10
0
9
0
1
8
0
2
2
0.
10
0
10

31

37

31

33.0

10

10

10

27

sw.
0
0
0
0
0
SE.

0
0
ESE . 1
0
0
SSE . 3
0

-

-

-

1
0
0

I

0

0
N.

0
0
0
0
0
0
0

1
0
0
0
0

E.

1
3
1
1

s.
s.
w.

0
W:3W.1
sw. 4
0

s.

3
0
0
0

sw.

2
0
0

- - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Menus ..

........

........ ........ . ..... ...... ......

26 .427

26.416

\!6.414

26.419

28.1

37.4

28.2

31.2

5.0

4.2

4.2

Mild morning; pleasant; cold at night.
Clear and fresh; milder; clear.
Pleasant; mild day; pleasant .
Cloudy and damp; warmer; clear .
Heavy frost; warrneq frost at night .
Heavy frost; cloudy; slight snow squall; cleo.r.
Slight fall of snow in night; mild and damp;
hazy.
Mild and cloudy.
Mild and pleasant, with high winds .
Cloudy; mild, with fresh winds.
Slight snow in night; occasional squalls through
the day.
Cool and pleasant; cloudy at evening.
Snow in night; cold and cloudy; &now squalls
through the day.
Snow an inch deep; hazy, with appearance of
snow.
Snow from 5 a. m. to 4.30 p. m.-1-l inch.
Cloudy and pleasant; warmer; snow melts; clear.
Heavy frost; snow melts; mild and hazy.
Heavy frost; pleasant and warm.
Frost; pleasant; clear.
Cloudy; pleasant; snow squalls aflcr 4 p. m.
Cloudy morning; clear.
Heavy frost; high wind all day.
High S. winds in night; damp; cloudy; mild.
Cloudy ; clearing; pleasant; frost at night.
Heavy frost; warm; appearance of rain.
Cloudy, mild and damp; fhuries of snow in p.m.
Raw, chilly, and violent winds; wiud ceased,
and snowing at evening.
Snowing in large flakes to 3 p. m.-2 inches
deep; snow squall at 7 p. m.

.......... ......... ..........

-

NoTE.-The upper and lower clouds, as recorded in this month, do not appear to be sufficiently distinguished; or if so, not to differ in their direction.
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Observations made at Cantonment Stevens, St. Mary's Valley,for the month of March, 1854, by F. H. Burr, of Lieut. Mullan's party.
Open air thermometer.

Barometer corrected.

Wind, direction and force.

Cloudiness, in tenths.

Daily remarks on the weather.

Date.
7 A. . .M.

9 A. .

.M .

2P.m.

7 p, M,

9 p,

.M.

7 A. . .M. 9 A. . .M. 2 Po

.M.

7 p, .M. 9P.M. 7 A.M. 9A..

bl.

2 p, .M. 7 p,

.M.

9 P.M.

7 A. . .M.

9

7p.

2 P. .M.

A. 1\t.

9p,

M.

.M.

--- - - - --- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - ·- - - - - - - - - - - - - - - - - - -

5
6

26.104
.522
. 511
.358
.304
.515

26.447
.511
.541
.346
. 405
.542

26.470
. 500
.401
.3iH
.397
.523

26.501
.501
.382
.326
. 420
.503

26.506
.501
. 370
.314
.476
. 497

7

.488

.410

.263

.151

8

.269

.267

.269

.299

l\1ar. 1
2
3
4

28
2'2 .5
28 .5
30
39
29

35
26.5
39
34.5
36
35.5

35
36
38.5
37,5
39
41

27
28.5
3'2
29
29.5
29

22.5
27
31.5
25.5
27
29.5

. 113

30

39.5

40.5

37

36

.339

44

37.5

39.5

31

29

9
10
3
9
0
10

;j

0
1
0

4
8
8

0
3
4

0
0
9
2
8
5

9

5

10

4

10

5

6
10
1
10
8
9

2
7

5

5

4

10

0
0
0

sw.

w.

0
0
0

o·

1

NE.
1

s.
s.

1
1

ssw.

s.

ssw.

3

ssw.

3

N.

1

N.

2

w.

1

w.

2

.381
.086

.470
.122

.459
.232

.416
.273

.352
.287

39
42.5

38
34.5

44
33

41.5
28.5

26

3
9

4
10

10
10

10
2

4
3

0
s.
ssw. 3 w.

4
3

s.
w.

3
1

11
12
13
14

.311
.303
.205
.278

.309
.247
.233
.2813

.299
.136
.215
.257

.306
.146
.234
.260

.329
,164
.260
.303

37.5
37
33
34

32
3'/
38
39.5

35
37.5
42.5
44

25
32
29
38.5

24
32
28
37

.3
0
5
9

J
0
8
10

4
0
4
5

3
9
1
5

0
6
0
5

ws.
s.
ssw.
ssw.

1
3
3
1

ws.
s.
ssw.
ssw.

1
2
2
1

w.
s.
ssw.
s.

1
2
1
4

15
16
17
18
19
20

.317
.418
.519
.467
.458
.305

.384
. 422
.413
.458
.450
.295

,388
.422
.481
.432
,344
.29-2

.413
,381
,418
,471
,376
. 312

.426
.509
.432
.443
.300
,342

39
45
40
43
43
39

43.5
48
51
51
48
52

47
56
55
58.5
57
56

33
40
42.5
33.5
42.5
48

32.5
36
37
33. 5
37.5
46

10
0
1
0
1
8

3
1
1
1
1
9

1
0
1
1
3
8

0
0
0
0
2
8

1
0
0
0
1
4

s.
s.
s.

2
1
1
1

s.
s.
s.

1
1
1

w.
sw.

2
1

21
2'2
23
24
25
26
27

.522
.658
.637
.556
.417
.365
.337

.529
.677
.635
. 541
. 421
.362
.336

.541
.641
.581
.536
.341
.309
.353

.557
.515

.616

34
38.5
34
37
48

7
0
4
0
4
4
3

4
10

0
0
0
1
9
9
10

0
1
0
0
9

40

2
0
4
0
3
6
4

4
0
1
0

,395

56
58
60.5
61
59
59
48

SSE.
N.

,565
.404
.360

55
45
54
52
39
46
45 .5

41.5

.563

50
36
50
44.5
31.5
42
48

28

.423

, 417

. 394

.397

,401

42.5

45.5

54

42

42

10

4

6

29

. 393

,375

,386

,343

.457

40

46

42.5

34

34

10

9

30

. 386

.411

.425

-

. 567

35

39

37

-

29

4

31

.662

.696

.679

.617

. 691

30

34.5

42

32.5

32

5

.396
.349
, 295
.371

.534

-

43

41
43
50
56
42

-

26.418

26.396

26.383

26.408

37.8

41.9

46.8

36.7

33.4

4.7

0

s.
SE.

2
1
1
1

w.
0

s.

0

NW.

1

10

10

10

0

sw.

4

10

-

0

0

sw.

5

5

5.0

4.8

3.7

3.4

sw.

2

0

s.

1

SE.

2

ssw.

ws.

0

w.

0

s.
0
0
0
0

0
0
0

w.

1
0

1

1

1
0
0
0
0

1
0
0
0
0

s.

1

s.

2

-0

2

w.

1

0

4

w.
sw.

2

sw.

1

3

w.

4

-

wsw.

1

sw.
N.

4
1

sw.

1

2

0
1

w.

4
1

0

0

wsw. 1
---- - - - - ---- - - - ESE.

2

s.
N.

1

w.

1

s.

0

0
0

10

6

1
1

N.

9

4

N.
8.

1
0
0
0
0

5

-

2

ssw.
0
0
0

1

1

sw.

2

0

0

1

0

0

0
0
0

0
N.

0
0
0

0
0
NW. 1

;j

--- - - -.- - - - - - - - - - - - - - - - - - - - - -- - - - - --

Means .. 26 .412

SSE.
0

1
0

9
10

37

w.

0
0

0
0

0

1
0

3

0
0
0

Cl'dy, with appearance of snow; pleas't; cl'r.
Cloudy, threatening snow ; clear.
Clear & warm; cloudy, raw winds; cloudy.
Slight snow last night; cloudy; clearing.
Heavy frost; fleecy clouds; clear .
Heavy frost, clear; lowering masses of cl'ds;
snow squall at 3 p. m.; clear.
Cl'dy, snow 'g on distantmts.; sudden change
of wind to S., with snow at and after9 p. m.
Snow 1~ inch deep; squalls of snow through
the day ; snow melting.
Clear and mild; mild winds; clear.
Heavy wind in the night; rain at 8 to 9 a.m.,
then snow and rain alternately.
Clear and pleasant throughout.
Clear & pl easant; cloudy, threatening snow.
High winds in night; mild and pleasant.
Cl'ay, with appearance of snow; high winds
and squall at sunset.
Snow & h eavy wind in night; pleasant day.
Clear and warm.
Clear and warm.
Cl ear and warm.
Calm, clear, and warm.
Cloudy; mountains covered with mist; clear
at evening.
Clear and warm.
Pleasant and warm.
Heavy frost; pleasant and mild.
Clear and pleasant.
Heavy frost; warm & cl'dy, threatening rain.
Rain in the night; cloudy and mild.
Cloudy; appearance of rain, dri2;zling rair
after 3 p.m .
Rain during night and morning; show en
alternately through the day.
Rain through night and morning; squall ol
rain; snow squalls at and after 3 p. m .
Snow during night; occasional snow squalls
through tile day .
Cloudy and misty, threatening s,now; pleas.
ant; cloudy.
.
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bsc?·vations made at Cantonment Stevens) St. Mary's Valley, for the rnonth of April, 1854, by F. H. Burr, of Lieut. Mullan's party.

~

D;tte.

-7

-

J,..)t.

Open air thermometer.

Barometer corrected.

Wind, direction and force.

Cloudiness, in tenths.

Daily remarks on the weather.
9 A· !1£,

2

p, :M.

7 p, :M.

9P. M. 7 Jo..M. 9A.M. 2 P.M. 7 P.M. 9

p,

M. 7 A.M. 9A.M. 2 P.M. 7 P.M. 9r.M.

7 A.M.

9 A.M.

2 P.M.

7 P.M.

--- --- --- - - - - - - - - - -- -- - - - - - - -- - -- - - - - - - -s.- - - -s.- - - s.

-

. 367
.613
.727
.655
.231

l:l
9
10
11
12
13
14
15

.686
. 751
, 659

16

. 269

.259

.144

.134

.140

17
18
19

.160
.103
.047
.041
. 004

.183
.080
.037
. 019

. 091
25.943
26.023
25.874
26.017
.319
.281
.108
25.963
26.382
.444

.105
25.900
26.053
25.933
26.105
.340
.242
.081
25.969
26.443
.414
.275
.051
.163

.093
25.968
26.018
25.951
26.136

7

20

21
2-:!
23
24
25
26
27
28
29
30

leans~

.580

.294
.366
.203
25.994
26.344
.530
.419
.197
.1185

.314
. 365
.149
25.986
26.358
.466
.408
.198
.138

.268
.584
.696
.690

.014
.141

•258

. 352

.250
25.975
.953
26.483
.431
.213
.226
.190

3
5

1
3

0

-

sw.
s.

1

SE.

~

s.

2
0
4
0
0
6
5
5
4
0
0

0
2
5
0
0
2
5
0
3
2
0

5
3
0
0
0
6
4
0
6
1

4

4

2
3
5
6
10
4
4
9
3
10

2
1
2
8

-

61
63.5

52
57.5

-

3
0

45
59

54
60
47.5
47
55
58
49.5
49.5
50.5
61
69

56.5
53.5
50.5
54
60
59
50.5
53
55
64

-

45
40
44
41.5
50
52
45
43
50
57
54

41.5
42
35
36
38
49
43
34
46
49
53

51

54

67.5

54 .5

55

55
48
46.5
41.5
39
34.5
41.5
41
43
42
45.5
45
51
57.5

66.5
48
57
50

74
74
57
59.5
46.5
46
55.5
56.5
65
53
55.5

5.of
57
49
46
39
42
47

51
54
47
43.5
39
42
43
48
49
38
42
61
59
56

56.5
60

.689
.491
.534
.524
.190
.248
.295
. 598
.705
.651
.218

.686
.589
.673
.632
.421
.296
.277
.629
. 701
.759
.549

5
6

3

49.5
58.5

.507
.618
. 579
.525
. 185

.688
.594
.597
.569
.267
.243

.691
.601
.607
.666
.475
.301
.269

..

SE.

5
8

43.5
62

.654
.488

10
5

42
43.5

-

.674
.530

-

5
5

42
44.5

35.5

.670
.645

.611
.6·1l

5
10

49.5
47

31
48

26.519
.468

26.691

3

26.654
.447

26.644
.421

1\pril 1 26.712
.417
2

N

Ci''l

0

39

44
44
39
46
38
42

38
43
45.5
58
43
65
50
55
64.5

74
67.5

56

54
44

45
59
60
59.5

2
0
7
3

5

-

4
4
9
5
10
0
0
3
3

2

0
5
0
0
1
5
5
1
6
0
1

0
4
0
0
1
4
5
0
5
0
2

3

5

6

3
8
3
8
8
4
5
10
10
5
2

1
6
5
3
10
10
5

0
10
2
2
10
10
2
3
10
4
0
2
5
3

-

4
4

2

10
10
0
2
10
4

0

s:
ssw.
NE.
NE.

1

2
1
1
05

-

ssw.
NNE.
NE.
0
0
SE.
NW.

0
0
NNW. 2
w. 1
s.
1
0
sw. 1

w.

sw.

sw.

1

s.

s.

0
SSE. 3

2
1
1

s.

2
1
1

N.

NE.
NE .

1
2
1
2

0

1
N.
1
NW. 2
WNW.l
NW. 2
s.
1

-

1

sw.

w.

w.

s.
sw.
sw.

5

E.

-

0
0

2

E.

0
1

4
0

05

s.
NW.
0
0
0
0

w.

5
2

1
05

s.
0
0
0

w.

4
0
0
0

sw.

1

0

0

0
0

0
0

2
WSW.l
WNW.2
NW. 1
sw. 1
0
N.
2
0
0
ESE. 2
NW. 1
N.
2

even1ng.

0
NE.

w.

---

Cool and squally weather; slight rain.
rain through a. m., and again at

Modcr~te

-

0
0

1

1

1
0
0
0

1

NW.

1
2
3
WSW. 2
NW . 2
NW. 1
Wl"W.2
w. 1
sw. 1
w.
1
0

2
1

w.

N.

0

s.

1
0

s.

0

0
0
0
E.

3
5

-

0
0
0
0
0

s.

SE.
SSE.

0
0
2
1

3
5

s.

3
3

-

0
0

w.

2

0

9 P.M.

2

0
WNW.l
0
0
0
sw. 1
0
0
NNE. 3
NW. 1
2
N.

Cloudy until 12m., then mild and plea~ant.
Heavy ~vind through the day; sligh~ rain at
even mg.
Clear, pleasant day.
Clear, pleasant day .
Snow squall at 9 a. m.; afterward clear.
Day clear and pleasant.
Clear and pleasant .
Cloudy; pleasant in p. m .
Cool and cloudy day and night .
Morning cloudy; p. m. clear .
Cloudy, pleasant.
Clear and fine day.
Clear and fine day; post removed to "Horse
Guard Camp."
Heavy squalls of wind at 4 p.m.; thunder
shower in the north.
Mild and pleasant day.
Mild; hazy, with appearance of rain.
Cool; showers in afternoon.
Pleasant; distant thunder showers.
Heavy fog; slight rain, and raw chilly winds.
Slight snow in night; cloutly and pleasant .
Cloudy, but pleasant.
Cloudy; threatening rain in p. m.
Morning clear; slight rain at 4. 30 p. m.
Cool and cloudy.
Heavy frost; day clear.
Heavy frost; day clear; violent wind at 9 p.m.
Cloudy and mild.
Day warm and pleasant.

- - - --- --- - - - - - - - - - -- -- -- -- -- - - -- - - - ---- ---- -------- ---26.578 26.587 26.533 26.504 26.511 46.4 53.2 54.9 47.4 41.5
- - - - - .......... .......... .......... .......... ..........
45.5
60.8
51.8
48.8
52.7
26.163
26.125
26.152
.......... .......... .......... .......... ..........
26.204 26.214
N OTE.-The first mean results embrace the observations to 9 a. m. of 15th; the second summary is for the remaining portion of the month at "Horse Guard Camp."
Monthly mean of temperature 48" .3; monthly mean of barometer 26.542 inches.
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Obse-rvations made at Cantonment Stevens, St. Ma1·y's Valley, for the month of May, 1854, by F. H. Burr, of Lieut. JJ.fullan's party.
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Open air thermometer.
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Wind, direction and force.
Daily remarks on the weather .
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Frost; warm and pleasant, (at "Horse
G1:1ard Camp.")
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Cloudy; hazy; rain at 1 p . m., with limnder, to 3 p. m.; clear evening.
Clear and warm.
Slight haze; cle:u and warm.
Cloudy; pleasant; cloudy.
Rain at intervals in night, and rain throughout the day .
Rain continue~; flakes of snow; rain again
at 7 p. m., with snow dunng the night.
Rain most of the day.
Clouds breaking; pleasant; clear •
Pleasant; p. m., cloudy and cool.
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7 A.M . 9 .A.M. 2

C!oudmess, in tenths.

Warm and pleasant.
Clear morning; cloudy; pleasant.
Pleasant; thunder ~hower at2 p.m. from E.
heavy rain 3 to 7} p. m., with SE. winds
Cloudy; threatening rain; clear.
Clear and warm.
Cloudy and cool; clear; heavy shower at 1(
p. m. for 30 minutes.
Olear and pleasant.
Clear and warm.
Clear and warm.
Clear and warm.
Very windy in morning; clear and pleasant
Clouds; clearing pleasant.
Clear and warm.
Clear; p.m., cloudy, with appearance of rain
Clear and pleasant.
Clear and pleasant; eclipse of the sun.
Morn in" clear; p. m., cloudy, with appear
ance ~f rain; slight rain at 8.30 p.m .
Snow in night, 1-A inches; cold and cloudy
clouds breaking; rain at 9 p. m .
Cloudy and cool; rain at and after 5 p. m.
Rain until 4 p. m.; darkly cloudy.
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Cool and cloudy; clearing; pleasant evening
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Monthly mean of barometer, 26.393 inches; monthly mean of temperature, 56°.26.
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bscn:ations made at Cantonment Stevens, St. Mary's Valley, for the month of June, 1854, by F. H. Bur1·, of Lieut. Mullan's pa?·ty.
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Open air th ermometer.
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Monthly mean temperature, 64° .2; monthly mean of barometer, 26.401 inches,
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Clear; thunder ~torm in thr cast at 2 p.m.;
slight showe r at cve•mng.
Slight sh owcrR; heavy thunder showers in
p. m.; cool and cloudy.
Cloudy; pleasant; fair.
Warm and pleasant.
Clear and warm.
C!Pnr; cloudy; rain nt evening and during
night.
Clearing; henvythundPr ~torm from NE. at
11 a .m .; rain at 1 p.m.
Cloudy and damp; clearing pleasant.
Cl<·ar and warm.
Clear and warm ; cloudy evening.
Rain at 9 u. m., nnd ~howcr3 afterward;
pleasant.
Pl easant; heavy shower~ after 11 a . m.
Pleasa nt; distant showers in c:u-t; cloudy
Cloudy; sultry; cooler at C\'Cnin!(.
Clear and warm; heavy showers westward
F air, cool and pleasant.
Fair; cloudy; showers afte r 6. 30 L>. m.
Clear and wnrm; cloudy evening .
Cool and cloudy; plen~ant.
Clear and pleasant; cloudy and warm.
Clear and warm; sultry; h eavy thunder
showers at 8 p. m , anti in ni ght.
Cl ear and warm; fleecy clouds .
Cool and pleasan t; fl eecy clouds.
Clear and warm; cloudy; rain from2 p. m.
to 7.30 p.m .
Pl easant; li ght cloud s.
Raining in west; clear and pl easant •
Cl ear and warm .
Clear; hi gh winds at times.
Pleasant; cloudy and cool ; threaten in~ rai n .
Slight rain in night; cloudy and windy.
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Obse·rvations made at Cantonment Stevens, St. Mary's Valley, for the month of July, 1854, by F. H. Burr, of Lieut. Mullan's party.
Open air thermometer.

Barometer correc ted.

Wind, direction and force.

;cloudiness, in tenths.

Daily re marks on the w eath er.
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0
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-
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Clear and pleasant.
Cool; shower at 6 a. m.; fl eecy clourls ; pleasant .
Fleecy clouds; pleasant; warm and sultry .
Clear and warm.
Clear and warm.
Clondy and cool; slight fall of snow at 10 a. Jll, for 15
minutes; cloudy .
Pleasant; clear and warm.
Clear, and pleasant.
Clear; very warm.
Clear; scattered clouds; warm.
Clear and warm; scattered clouds.
Pleasant; warm and sultry.
Pleasant; very warm.
Pleasant; scattered clouds.
Clear and warm.
Cool, cloudy morning; dark masses of clouds; cool wind .
Cool night; warm and clear.
Pleasant; nearly clear.
Cloudy and cool; heavy rain at 3 to 5 p.m.
Clear; cloudy and raining on mountains west in p. m.
Clear and warm; cloudy evening .
Clear, and very warm.
Pleasant; very warm.
Very warm and sultry.
Ulear and very warm.
Clear; cool and cloudy at evening.
Heavy gusts ·of south wind in morning; clear and warm •

Is:
t:tj
8

t_%1

0

~

0
t-1
0

~

c>
t-1

0

t:d

tn.
t;j

~
>
t-3
~

0

z

?2

Pleasant; clear.
Cool; clear and w11rm.
Clear and cool.
Clear and cool.

....... ······ ...... ······ ··········

Monthly mean temperature, 71• , 9 ; monthly mean of barometer, 26.525 inches.
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bseJ'vations rnade at Cantonment Stevens, St. Mary's Valley, for the month of August, 1854, by F. H. Bur1·, of Lieut. Mullan's

·ty.

"

<::r.l
Open air thermometer.

Dnromcter corrected.

Wind, direction and force.

Cloudiness, in tenths.

Daily remarks on tho wcathrr.

U:att>.
9 A• M.

2

26.528
.550
.515
.456
.491
.565
.564
.594
.252
.403
. 576
.570
.500
.662
.595
.571
.329
.206
.19-2
.255
.347

23
24
25

.225
.386
.380
.474
.409
.547
.484

26.762
.641
.585
.496
.542
.662
.540
.570
.475
.424
.576
.604
.58.2
.741
.726
.721
.489
.339
.222
.382
.378
.471
.419
.551:1
.455

26
27
28

.408
.365
.466

.384
.328
.471

-

29
30

. 599
.433

.555
.398

7

Aug.

1
2
3
4
5

6
7
8
9
10
Jl
12
13
14

15
16
17
18
19
20
21

22

31
Means ....

A·~(.

26.6S7
.70'3
.509
.529
.659
.5.J6
.556
.500
.414
.569
.569
.591
. 741
.720
.721
.510

.344

P.M.

1

P

Ho

.!6.418
.597
. 516
.422
.486
.601
.522
.552
.299
.407
.557
.486
.530
.567
. 561
.542
.191
.196
.200
. 317
.369
. 411
.435

7 Ao ){,

9 Ao )[,

2P. M.

7

P. b[.

75
63.5
68.5
63
65
66
62
69
75.5
76
7.2.5
65
68
68.5
76
65
68

84.5
89
96
86.5
88.5
73 .5
73.5

69.5
73.5
73.5
70
75.5
65
62.5
67

.357

65
59
64.5
60
57
59
75
77.5
66.5

75 5
80.5
71

85.5

.427

.288
.222
.435

74.5

68
76.5
66

.425
.291

. 426
.436

72.5
63.5

73.5
74.5

71

71

76.5

57.8

.400
.477
.413
.310

-

7 A.M.

9 A.M.

2 P.M.

7 P.M.

- - - --- ---: - - - -- - - -- - - - - - - - 85.5
68.5
65
s.
0
0
0
0
77.5
81
75
73
75
74.5
65
74.5
75
74.5
75
81
73
72
78
71
76
70
70
65
78
63
62
61

-

7 A.M. 9A.M. 2P. M. 7p.M.

6~.5

82

79
80
85
89
83.5
86
88
92.5
93.5
83.5
8l'

69.5

67.5
71.5
65

-

71.5
67
76
74
74
73
61l.5
80
77
75
76.5
68
71
63

60

0
0
0
9
0
10
4
0
2
2
0
1
0
2
0
2
0
2
3
10
2
10
4
2

0
0
0
10
0
9
10

0
0
3

0
0
2

-2

2
1
0

0
3

0
0

0
5

0
10

0

2
2
1
1
0
1
0
9

0
0
2
10
0
10
9
1

0
0
3
0
0
10
4
3
5
0
1
1
1
0
1
7
0
0
3
10

-10
2
3
0

0
2
4
0
10
9
0
1
5
0
2
0
3
0
2
6
4
2

ESE. 1
2
s.
0
0
0
0
sw. 2
0
0
sw. 1
1
0
0
0
0
0
0
0

0

1
2

0
0
0
0
0
0
0

0
0

w.

!
0

w.

w.
sw.

s.

0
0
0
0
0
0
0
NW. 3
0
0
0
NW. 1
NW. 1
0

Q

10
2
3
4

0
0
0
0
0
0
0
0

t

w.
w.

ssw.

w.

w.

0
0
0

i

i
0

o·

sw.
w.
sw.

w.

-

w.

.436
.427
.402
.437
3
56
61.5
69.5
67
8
0 .
5
2
w. 1 w. 1
- - - - ---- - - - -- - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - 26.515

26.515

26.444

26.424

66.9

72.3

81.1

70.3

~

0
Olear and warm.
0
Pleasant, clear and warm.
0
Very warm.
0
Very warm and sultry; evening cloudy.
0
.Cloudy and cool; hazy and sultry.
0
Warm, smoky; cloudy at evening.
0
Cloudy; threatening rain.
0
Heavy thunder-storm in night; cloudy and cool.
0
Pleasant; warm.
0
Nearly clear; cloudy at evening.
0
Oool and pleasant.
NW. 2 Olear aud warm.
w. 1 Clear and warm.
WNW.1 Pleasant; hazy in p.m.
0
Hazy; plea~ant; clear and warm.
0
Misty at times; pleasant.
0
Warm and cloudy.
1 Smoky; clear and pleasant.
2 PI11asaut; air smoky.
NW . 2 Light cloud~; cloudy.
3 Cloudy; high wind ; drops of rain at evening.
NW . 2 Nearly clear; cool.
N.
1 Raining slowly from 6 a. m. throughout day and night.
Cloudy and cool.
0
Olear and pleasant; heavy showers at 2 to 4 p. m. ; air very
clear.
1 Clear; warm and pleasant.
w. 1 Scattered clouds at evening.
2 Partially cloudy; heavy thunder-shower at 12~ p.m., passingatN .
0
Olear; clouds at evening .
Rain at 6 a. m. and in night; rain at 2 p. m. and through
0
p.m., with heavy thunder and lightning .
0
Rain up to 6 a. m. ; cool and cloudy; pleasant.

-

0

1- w.
0

-

3
W.:3W.2
0
sw. 1
0
w. 1
N,
3
1
0
WSW. 3
0
1
s.
2
NW. 1
NW. 1
0
2
0
1
0
0

...... ...... ...... ...... .......... .......... ······ ···. ..........

Monthly mean of temperature, 72• .6; monthly mean of barometer, 26.474 inches.
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Observations made at Cantonment Stevens, St. Mary's Valley, for the month of September, 1854, by F. H. Burr, of Lieut. lJfullan' s party.
Open air thermometer.

Barometer corrected.

Wind, direction and force.

Cloudiness, in tenths.

Daily remarks on the weather.

Date.
7 A.M.

9.t...

M.

2P.M.

7P.M.

7 A, M.

9.t... M.

2P. M,

- - - - - - - - - - - - - - - - - - - - - - - - - - --Sept.

2

3

0

0

0

58
50
58

61.5

64.5

57

10

0

0

50.5
53

10

0

0

10

10
5

0
0

0

53
54.5

6
10

9

52
62

6
10

0
0

0
0

0
0

Cold a~d damp, sprinkling rain; thunder at 1 p.m .; pleasant
evemng.
Rain during night; cloudy, cool and pleasant.
Cloudy and cold; rain at 64- to 74- p. m . ; cloudy and damp.
Clear; rain at 12m. with thunder; rain at inte1 vals during

56
52
54
61.5
65.5
64.5
56.5
57.5
54.5
58 . 5

62
51
56
65.5
68
66.5
60.5
55
59

54.5

10
10
5
5
1
0
2
2
10

5
10
5
2
0
0
2
3
10

0
10
10
0
5
5
5
10
10

0

cdid. r;:~d cloudy;

66
59.5
60
61.5

57.5

0
3
8
8
4

0

0

0

8
4
5

5
8
5

. 577
.569
.573
.568
. 521
. 467
. 435
•418

,!;62
.574
.561
.540
. 512
.470
.446
.410
.587
. 539
. 438
.584
.528

.494
.577
.497
.495
.384
.440
.400
.415
.527
.444
.426
.577
.578

-

.426
.513

.465
.548
.593

50.5
50
50.5
54
62.5
62.5
59
57.5
49
53
49.5
5:i.5
49

-

-

52.5

26.453

26.452

54.4

-

.468
.428
.445
.402
.428
.525
.412

---- ---26 . 511

26.490

sw.

8

.381
.391

5
6
7
8
9

11Ie a11s ....

-- -- -- ---- ---- ----

3

2
3
4

.564
•453
.564
. 627
. 690

7 P.M.

63

.357
.380
.385

14

2P.M.

68.5

.414
. 385
. 376

15
16
17
18

9 A, M,

58

.421
.397
.376

.5~9

M.

61

26.408

11

~

A,

26.349

1

12
13

---

7

26 . 348

26.397

10

7 P.M. 7 A.M.l9A.M. 2P. M. 7p, M.

57.5
54.5
51

56
58.5
53
51.5
51
49
54
52.5
58

5
8
5

10

w.
w.

-

1
1
0
0
0
0
0

10
0
3
0
5
10

0
0
0

0
0
0

w.

1
0
0
0

2
1
0
0
0
0
0

0

0

w.
w.

0
0
0

w.

3

w

1

0

w.
1

0
0
0
0
0
0
0

1
0
0
0
0
0
0
0
0

- - --- ------ ------ -- ---- ---- ---- ---57.5
60.4
54.6
······ ....... ······ ······ ·········· .......... ... ...... ..........

-

-

clear; cloudy and sprinkling rain in p. m.

Cloudy and cool, slight rain; slight rain in P· m.
Cool and cloudy; thunder and rain at2 p.m., and in evening .

-

0
0
0

w.

2

Cloudy; clearing cool.
Scattered clouds;· pleasant; slight rain in night .
Clear; threatening rain in p.m .
Pleasant; moderate rain at 2 to 3 p.m .
Pleasant; rain at 12m., and again at 6 to 10 p. m .
Cloudy; pleasant; nearly clear.
Mild and pleasant.
Cloudy, appearance of rain; rain from 12 m. during P· m .
Rain during night; cloudy and damp.
Cloudy and unpleasant .
Partially cloudy.

I

Monthly mean of temperature, 56o. 7; monthly mean of barometer, 26.476.
N OTE.-Observations were also made with Green's open cistern barometer at this post from March to May inclusive. Its readings were near. two-tenths of an inch below those here recorded, and appear inaccurate.
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Summary of Barometric and Temperature Observations at Cantonment Stevens.

0\
tO

00

Latitude 46° 20' 10''; longitude 113° 55'; altitude above sea 3412.5 feet.-From mean of all the observations of barometer No. 769.
Barometric means, No. 769.

Dnte.

Temperature means.
Date.

7

9

.A.o l\( ,

.A..}{,

2

p, .M.

7

p, M.

9 P.M.

Mean.

7

1853.
Ot'tobl'r (21 days' .......•...•.•.
J\'0\·cmbr r ..• ...•..•• .••..• •.•.
Decor:nbcr ..............•...•....

August ................. . ••...
eptembcr (17 days) ............ .

9

A.. M.

2

p, M.

7

9

p, M.

.Mean.

p, M.

Max.

Min.

1853.

$~7~··········1 26~ 1·········1 26.5~ I 26.~4 I\Oomb"(2ld•y•) ············· ~
. 382
.502

.. .. .. •• ..
.... .. ....

.380
.496

.. .. .. • . ..
... .......

.387 .
.490

.383
.496

1854.
Jnnul\ry ..........••......••••••
Pobrunry . ••• ••••••.•••••. •••..•
;\Inrcb .....•.••••••••••.•••.••••
pril (first 15 days) ........... ..
·'l'ny •••• •••• •••••••••••••••••••
June ••••••••••••••.••••••••••••
July .•••..••.....••••.••.••••...

A.. lf,

t---~---r---t---1---1---1-1

---f-------1---1---1---11
November ............ . ........
December .....................

39.5
32.5
28.1

1···········
········1

53.6
1 ........ 1
38.6
········· ·
35.4

44.5
3!.2
27.0

I

45.9
34.1
30.2

69
57
55

20
17
3

13.3
3l.2
39 ;J
48.3
56.3
64.2
71.9
72.6
56.7

52

-29
14
22.5
31
36
49.5
53.5
56
49

1854 .
.498
.427
.412
. 578
.430
.429
.555
.515
26.5ll

..........
··········
26 .418
. 587
.418
.433
.551
.515
26.490

.449
.416
.396
.533
.364
.368
.498
.444
26.453

··········
..........
26.383
.504
.365
.368
.495
.424
26.452

. 466
.414
.408
.511
.389
26.406

..........
..........
..........

.471
.419
.403
.542
.393
.401
.575
.474
26.476

January .......................
February •.•....•..........•...
March ........................
April* .......••••.••••......•..
May .•.••••...•.••..•.........
June .....•••.•.•..•..•...•.•.
July ...........................
August ........••.•.....•.......
September (17 days) ........•...

12.1
28.1
37.8
45.9
53.9
62.7
65.2
66.9
54 4

..........
..........
41.9
49.4
59.8
67.1
71.8
72.3
57.5

16.0
37.4
46.8
54.0
62.7
71.5
80.0
8l.1
60.4

...........
...........
36.7
49.7
56.3
63.7
70.6
70.3
54.6

11.8
28.2
33.4
42.5
49.3
56.3

··········
··········

··········

4~

61

74
80
86
94.5
96
69

t:r:J
"""
8

to;j

0

p;j

0
t"i
0

Q

~

a

~

t"i

0
llfenn of all-at 7 a. m., 26.482; 2 p. m., 26.444; 9 p. m., 26.446; mean, 26.457
At "Horse Guard Camp,~' April 15 to 30, 1854-7 a.m., 26 .204 ; 9 a. m., 26.214; 2 p.m. 26.125; 7 p.m., 26.152; 9 p.m., 26.163; mean, 26.172.
Means for tlle year-spring, 47° .97; summer, 6~· .57; autumn 45°.57; winter, 24°.90; year, 47".
*Last 15 days at "florse Guard Camp."
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METEOROLOGICAL OBSERVATIONS.

Summary of Meteorological Observations at Ji'ort Pierre, JJfissouri River.
Mean temperatures.

I ·ca.:i

Date.
7 a.m.

2 p.m. 9 p.m.

Maxi- Minimum. mum.

Mean.

113

112

112

1>..
cO

~

- - - - - - - - - - - - - - - - - - - - - - -0

0

0

0

0

July, 1854 .......
August, 1854 ---.

69.45
71.93

85.:l6
91. 16

76.06
81. 33

76.92
81.50

97
108

September, 1854.

62.33

7~.80

69.66

71.]5

October, 1854 .•.

47.22

72.35

60.22

November, 1854 ..

30.90

50.10

December, 1854 ..
January, 1855 ....

23.30
13.80

I<.'ebruary, 1855 .•.

~

0

;...

Remarks.

1>..

cO

0

0

63 _
60

7
6

98

51

8

59.78

94

30

3

40.66

40.50

78

10

0

40.71
24.90

32.90
19.61

32.00
19.17

61
50

-1
-12

1

15.64

29.38

24.25

22.51

57

-11

J

March, 1855 .••..

24.61

46.06

36.55

35.33

70

2

1

April, 1855 ......

45.23

69.36

57.19

57.30

96

22

1

May, 1855.......

55.74

75.20

63.71

60.47

92

46

8

1

0
0

Amount of rain considerable.
Amount of rain considerable. Thermometer
above 100° on 6 days, 18th to 23d, and 28th.
0 Amount of rain considerable. Very warm at
the close of the month.
0 Amount of rain small. Cold from 13th to
18th. Warm at 5th, and on 26th to 29th.
2 Amount of precipitation very small. Coldest
at 11th.
2 Amount of precipitation very small.
4 Amount of precipitation considerable. Below zero 3d, 4th, 7th, 13th, and 21st to
23d.
4 Amount of precipitation small. Below zero
21st to 2ith.
2 Amount of precipitation very small. Coldest
at 19th.
0 Amount of precipitation very small. Coldest
at lOth. Very warm at the close.
0 Amount of precipitation large. Cold at 22d
to 24th.

Observations by Fred. Behman. Latitude given as 44° 23' 28".

Altitude, by Nicollet, 1,450 feet. ·

Summary of Barometric and Temperature Observations at Columbia Barraclcs, Oregon, from July
to December, 1853; and for four months o/ 1854.
Tern peratures.
Amount of
rain.

July, 1853 ...........
August, 1853 ....•...
September, 1853 .••••
October, 1853 ..••...
November, 1853 ......

Sunrise.

9 a.m.

3 p.m.

0

0

0

61.33
56.52
50.53
46.39
42.80

71.60
62.80
58.57
54.97
46.1G

80.92
74.00
70. 13
62.00
48.86

l
..

9p.m.

Mean.

Maximum. Minimum.

---- ---0

0

0

0

69.47
63.06
58.47
51.59
43.63

70.83
64.10
59.42
53.74
43.57

91
84

82
43
42
28
31

84
82
59

Inches .

0.30
0.39
2.00
3.66
11.57

NoTE.-The temperature observations at Columbia Barracks (Fort Vancouver) are from the record kept at the military
post. For use of the survey, t-hey were copied to the close of November, 1853.
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METEOROLOGICAL OBSERVATIONS.

BAROMETRIC AND

IETEOROLOGICAL OBSERVATIO

COLUdBIA BARRACKS TO FORT COLVILLE, A

, MADE DURl G TilE SURVEY OF A LINE FROM

D '.rHE RETURN; BY LIEUTENANT S . MOWRY, U.

s.

ARMY.

CompaTison of barometers.- The mercurial barometers are designated as "standard," "No. 1"
and "No. 2;" the first of which was left at Columbia Barracks and regularly observed for nearly
five months. The mean of its readings for this period gives quite accurately the known altitude
of Columbia Barracks above .the sea, and it may therefore be taken as without zero error, though
no compm·ison of it with an absolute standard exists. Barometer "No. 1" reads so nearly with
this" standard" fiom July 1st to July 18th, the time of departure, that no zero correction need be
introduced. This barometer is carried nearly to Fort Okinakane: and may be used for all the
determinations of altitude. Barometer "No. 2" differs considerably at Columbia Barracks from
either, and continues to differ as far as it is carried, which is to camp 28, "on the north branch
of the Columbia," by between two and three tenths of an inch. It is doubtless nearly so much in
error; and as its readings do no appear necessary to any determination, they are not given in the
tables.
The aneroid barometers, Nos. 9446 and 7992, are compared at Columbia Barracks and used
after the mercurial instruments are broken. Their readings are quite irregular, and Lieut. Mowry
places little confidence in them. When they have an approximate accuracy or possible value,
they are transcribed with the journal, but no altitudes are computed from them. At the return of
the party they differed from the "standard" by very large measures.
Barometers "No: 1" and "No. 2" were syphons. It does not appear whether the "standard"
was an open cistern, (brass,) or Alexander's mountain barometer, the vernier of which is adjusted
to a glass column only. The correction for temperature is somewhat less in this case than for an
open cistern with brass scales. The correction for brass scales is, however, applied to all the
readings of the barometer retained at Columbia Barracks as the "standard."

Barometric Readings at Columbia Barracks.
Date.

Hour.

Standard.

No.1.

Attached
therm.

Remarks.

Air .ther- Wet-bulb.
mometer.

-------1--------July

2

3

4

5
6

8 a. m ...... .
12m ........ .
4p.m ..•••.
8p.m •••••.

30. 150
. 160
.140
.130

4 a.m .....•..

. 150
. 210
. 140
. 100
. 110
. 040
. 200*
. 200*
. 000*
. 265
. 241
.260
. 22
. 140
. 000
29. !3!>0

t! a.m ....... .
12m ......•..
4 p.m ..•.•..
8 p.m ...... .
8 a.m ....... .
12m .....•..
4p. m .. .... .
8 a.m .. .... .
12m ......•.
4 p.m ... ... .
8 a.m ...... .
12m .... . .•.
4 p.m ..... .
a.m .. .... .
4 p.m ....•.

p.m. ··- ··

29.!> ~ 0

30.410•
. ·100•
. 040
n

30. 198
. 170
.238*
.126

63
71
74
67

63.9
69.8
71.8
69

.136
. 260
.173
. 150
. 096
. 050
. 002•

56
60
72
78
74
64
76
86

69
61
70
79
74.5
68
78
86

. 241•
.260
.240

62

62

65
69. 5
59.5
68.5
7
66.5
6.5
74
65

65
69.5
60
68
78
70
86
74
66
76
83
70.5

. ooo•
. 2ll:l

. 224
.163

. coo

30.029
29.952
30. JlO
.( 21
.1GB

:-o

i6.G

I

t!3.5
70

---- .. --- ..
60.2
Gl. 5
57.5

58.5
55
59
66
61.5
59.5
66
68
56.5
55
58
54
58
61.5
61.5
64.5
63
60
61
66
57

:r'ait·.
D ay fine; Mount Hood covered
with snow, distinctly visible;
distant 40 miles. MountJefferson also visible; distant 100
miles .
Fair .
Do.
Do .
Do .
Do.
Do .
Do .
Cloudy .
Do .
Fair.
Do.
Do .
Do .

Do:
Do.
Do.
Do.
Do .
Do .
Do.
Do.
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Barometric Readings at Columbia Barracks-Continued.

Standard.

Hour.

Date.

Attached Air ther- Wet-bulb.
therm.
mometer.

No.1.

Remarks.

----July

8 ·a.m ........
12m .•••.....
4 p.m .•••••.
8 p.m .••••..
8 a.m ..•••••.
12m .•....•..
4 p.m .•••••.

30.200
. 200
. 130
• 130
.100
. 090
.050

30.218
. 256
.180
.150
.137
.110
.128

57.5
68
70.5
66.5
61.5
65.5
63.5

58
68
70.5
68
62
65.5
63.8

52.5
59
61
58.5
57
59
57.5

11

8 a.m ........
12m .••..•...
4 p.m .•••••.
Sp.m ...••..

. 050
.110
.120
.140

. 07l
.130
.130
.157

57
61.8
58.4
57.5

57
62.2
58.5
58.0

53
57
54.2
55

12

12m .........
4 p.m ..••••.

• 280
• 230

. 258
. 245

64.2
69.5

64
69

57
60.2

8 p.m ...••..
8 a.m ........
12m .........
4 p.m ..••••.
8 p.m ..•••..
8 a.m ....••..
12m .•.......
4 p.m .••••..
8 p. m .••.••.
8 a.m .•.•••..
12m .........
4 p.m ...•••.
8 p.m .•.•••.
Sa.m ........
12m ..••.••••

. 220
. 140
. 100
. 060
. 030
. 140
.140
.120
. 100
. 080
. 050
. 000
. 000
.120
. 100

.227
.150
.163
. 059
. 040
. 100
.144
.128
.101
. 090
. 080
. 030
. 003
.101
.104

63.5
56.5
70.5
78
67
65.5
76
Sl
74.5
67.5
80
85.2
75
.62.5
65.7

64.5
56.7
70
77.2
68.5
65.5
75.5
80.7
75
68
79
85
76
62
66

57
52
61
62.2
61
59
62.5
65
64
62
67.5
70.2
65.7
59
62

30.120

30.130

9

10

13

14

15

16

- - - - - - ------

Mean of48 observations .•. I•

NoTE.-Several of these observations are obvious errors of1 reading.

Pleasant.
Do .
Do.
Do .
Do.
Rainy; wind N.W.
Rain at intervals; quantity .125
inch.
Cloudy; wiod south.
Rain at intervals.
Cloudy; wind S.W.
Rain, with lightning; (very
rare.)
Cloudy; south win d.
Cloudy ; amount of rain in last
24 hours, .175 inch.
Smoky; fair.
Cloudy; west wind.
Fair.
Fair ; smoky.
Fair.
Do .
Smoky; wind south.
Fair.
Fair; smoky .
Fair; wind west.
Do.
Do.
Fair ; wind north.
Rainy; wind S.E.
Cloudy; wind S.E.

Those marked·* are rejected in the comparison.

Barometric and Meteorological Observations on route from Columbia Barraclcs to Fort Colville.
Locality and date.

Hour.

Barometer Attached Barometer Air therNo.1.
therm. corrected. momet'r.

Wind.

Remarks.

w ......
w ......
w ......
w -- ....
w ......
w ......

Two miles from Columbia
barracks.
Smoky.
Fair.
Fair.
Pleasant .
Pleasant.
Fair.
Fair.
Fair .
Fait-.
Fair.
Pleasant .
Fair.
Fair.

--First Plain, Camp No. 1.
J uly

!i

-

20 •••••••••••••••• Sunrise .••••••

30.040

52.5

29.976

8 a.m .••••••
9 a.m ..••••.
10 a.m •••••.
12m.••••••••
lp.m .•••••.
2 p.m .••••••
3p.m ..••••.
4 p.m ..••••.
5 p.m ..••••.
6p.m ...•••.
7 p.m ..•••••
Sunrise ..•••••
6 a.m .•••••.

• 000
29.991
. 991
. 999
30.003
29.970
. 938
. 959
. 890
. 855
. 958
. 920
. 850

73.4
77
78
82.5
85
88.5
89.5
87.5
80.5
76.5
73
50.5
67.5

• 880
• 861
• 858
.855
.852
. 810
. 775
• 801
. 751
. 727
. 839
• 861
• 746

73.5
77
79.5
81
83.5
88.5
88.5
83
79
76.5
72
50
60

29.828

74.6

29.814
.612

98.5
99

20 •••• ··- •••••••••
20 .••••• --·· ···--·
20 .•••••••••••••••
20 .•...••••••••••.
20 .••••.••••••••••
20 •• - -- . • - ..• - - - - .
20 . - - -- •. - - - - .••..
20 .•••..• -.- ••••••
20 •••.••• -- •• --- •.
20 .•••••••••.••••.
20 .•.•••• --· .• - -··
21 .•• -- ••• -- •.••••
21 ••••.••••••••••.
Mean .••••••••

.... .... ...... ······ ··-· .-......

----- ----

NE ••••••
NE .••••.
NE .••••.
NE ..••..
NE .••••.
NE •••••.
NE .••••.
NE .••••.

Camp No.2, Callis sis or
Fourth Plain.

J uly 21 .••• -----· ·----- 3 p.m .•••••.
21 .••. -----· .••••. 5 p.m ..•••.•.

30.000
29.797

98
98

w .. ....

w -- ....

Very clear and dry.
Very clear and dry.
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BaTometric and Meteorological Observations-Continued.
Locality and date.

Hour.

July 21 .••••. ---------21.----- -----. ---21.-- •. - - - ... ---- .
22.--- . ---- .• ----.
22 ..••..••.• •••••·
22 .••.•• -----· •••.
22 ..•. ---· .•.•....
22 .•.••• ---- .••••.
22 .•.• ---- ---· ••..
23---- • ---- .. ----23- - .. - - - . - - - • - - - 23. - - - - . - - .. . - - - - .
23.- •••• - ••••.....
23.-.- •.••...• -- •.
23 .• --- •• -.-- ... -.
24 ••••••••.• ·-·-··

6 p.m .•••••.
7p.m ..••••.
p.m ..••••.
Sunrise .••••.
6 a.m ..••••.
9 a.m ..•.••.
12m.........
3 p.m ....••.
9 p.m ...•••.
Sunrise •..•..
8 a.m ...•••.
12m .........
3p.m ...•••.
6p.m .......
7~p.m ......
Sunrise ......

Mean .•.••.•••

Barometer Attached Baromete).A.ir thertherm. corrected. momet'r.
No. 1.

29.754
. 758
.712
. 742
. 764
.723
.721
. 826
. 900
. 870
. 940
. 958
. 948
. 918
. 912
. 880

94
88
81.5
65
69
73
87
91
84
53.5
63.5
78
86.5
84.3
76.2
49.5

29.580
. 600
. 571
. 645
. 656
. 605
. 566
. 660
. 751
. 804
. 847
. 825
. 793
. 768
. 785
. 824

93
88
81
66
69
75
87
90
85
54.2
63.7
79.8
86.5
84.2
77.5
51

- - -- -

···-·· ........ .... ···--· .. .. -.. -.. f =29.706
:

Remarks.

Wind.

sw ......
sw......
0
s . .. ---.
s. . -.--.
sw......
0
sw......
NW .....
NW .....
NW .....
NW .....

sw .....

NW .....
.NW .....
0

Very clear and dry.
Pleasant.
Pleasant.
Cloudy.
Clear; smoky.
Clear; smoky.
Few clouds.
Few clouds .
Fair.
Cloudy .
Cloudy.
Pleasant; smoky.
Fair.
Fair .
Fair .
Foggy.

79.3

---

Camp McClellan, No.3.
July 24 .. - - - .• - - - - .. - .. 1 p.m .......
24 ................ 5p.m .......
24 ................ 7~ p.m ......
25 ...... ·••••· •... Sunrise.•••••.
Mean .•••••••.

w .. ....

29.940
. 868
. 781
30.300*

83
87
67.5
45.5

29.794
. 712
. 677
30.254

83
86.5
66.3
46

Clear.
NW ..... Fair.
NW ..... Fair.
NE .••••. Foggy.

29.530
. 474
. 552
. 553
. 516
.474
. 562
. 574

66.5
45.5
79.5
88.5
100
86
45.5
80

29.433
.429

68
45
79.5
87
94.5
84
44
74

NW .....
NW .....
NW .....
NW .....

- - -- 29.728
78.6
·----· ---· ........ ........ ---. -- ......... -=
===

Camp No.4.
July 25 ..••.••...•••••.
26 ••• - - •• - ••• - - ...
26 ................
26 ...•.••••.•••••.
26. - - - - . - - - - .• - • - 26 ................
27---- .•..........
27. - - ••• - - - .••• -- .

7 p.m .......
Sunrise..••••.
9 a.m .......
12m.........
3 p.m .......
6 p.m .......
Sunrise ......
8 a.m ...•••.

Mean .........................................

.418

. 395
. 328
. 323
. 517
.438

- - -- -

w -- ....
0

w ......
w .. .. --.

Fair.
Fair.
Fair.
Fair.
Smoky.
Smoky.
Heavy dew; clear.
Clear .

29.410
72
====

Camp No.5.
3p.m .•••••.
6p.m .......
Sunrise ...••..
9 a.m .......
12m.........
3 p.m .......
6 p.m .......
Sunrise ...•••.
9 a.m .......
J2 m .........
3p.m .......
6 p.m .......
9p.m .......
:~o .. -. -.. . ---. -. -. ' unrise .......
30 .•.••..•••...... 7 a.m ...••..
30 •••••• - - - . - - - - - . 9 a.m .......
30 •••••••••••••••• 1 12m.........
30 ................ 3 p.m .......
. . o................ 6 p.m .•••••.
30 ................ Op.m .......
31 ........ .. ...... • unri e ..••••.

July 27 ..•...•..• ··•••·
27 ---· •·•••· -----2!3 .•.••.•••..••••.
28 ................
28 ..•. -----· ......
28 ...... ---- , .....
28 ................
29 . - - - . - - - - .•• - - - .
29 .. - - • ---- •. - - --29 .... _______ .....
29 .............•.. 1
29 . - - - - .. - .... - - • 29 ...... ------ ....

.

29.352
. 312
. 304
. 420
. 410
. 364
.388
.270
.3 2
. 378
. 358
. 350

.288
. 312
. 370
. 396
. 402
. 384
. 3GO
. 350
0

86
72
45.5
75.5
85
86
71.5
44.5
73.5
81
8G.5
71.5
59.2
47.7
61.7
69.5
77.5
79.2
70
57.5
54.5

29.202
.198
. 259
.297
.261
. 213
.275
.228
.264
.240
.208
.237
. 208
.261
.2 3
.288
.273
. 250
.251
.274
. 312

I an ..... --·· ................................ 29.2:>1

84
71
46.2
74.8
83
84.5
70.5
45.5
71.7
79.7
83
71
59
46.8
61.5
69
77
79.5
69
57.5
54

~~~

sw......
s. ·----sw ......
sw......
SE ••.•..
s .......
0
sw......

Fair.
Fair.
Foggy.
Smoky.
Fair.
Fair.
Pleasant.
Fair; heavy dew.
SE ...... Fair ; smoky.
s. ·----- Fair.
Fair.
0
w ...... Fair.
w .. .-... Fair.
w .. .. -.. Foggy. (Temperature of
sw ...... Fair. I stream at Camp
sw ...... Fair. < 5, Yabkotl plain,
at 9 a. m., 60°;
Fair.
0
at sunrise, 59°.
s ....... Fair .
s. ·----- Fair; smoky.
s ....... Fair.
SE ...... Cloudy.

l
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Barometric and Meteorological Observations-Continued.
Barometer Attached Baromete•· A.ir therNo. 1.
therm. corrected. momet'r.

Hour.

Locality and date.

Wind.

Remarks.

Camp No.6.
July

Aug.

12 m.•••••.••
3p.m ...•••.
6p.m .••••..
7~ p m .••••.
9 p.m ..••••.
1 .... ------ ·----· Sunrise..•••••
1...... ---- ·----· 7 a. m ....••.
1 ...... ---------- 8 a. m .•••••..

31.--- --- - -- - - --- 31 ••.. ---· -------31 .••••. ---------31.----. ---- • ----.
31.- - -- .. -- -- . -- - -

Mean .•.•••... ..... .... ---···

29.678
• 658
..596
.588
. 580
. 560
. 640
.642

72.2
76.5

29.562
. 531
. 497
. 500
• 510
. 531
. 579
. 569

66
61.7
54.7
38.5
51.5
56

72.7
76
65
61.5
54.8
39 .
51
54.5

----- ----

sw......
sw ......
0
SE ••••••
SE ......
SE .••••.
SE ......
SE ......

Fair.
Fair; smoky.
Fair .
Fair.
Smoky; clouds.
Foggy; heavy dew.
Foggy .
Fair .

59.3
---- -----· ---· ---· =29.535
= = : ----

Camp No.7.
Aug.

1 .... ·----- -----·
1 •••••. ---· -----1 ••.. ------ .••••.
2 .•.. ·----· ......
2 ...• ------ ......
Mean .•...••••

5 p.m ..••• ~.
7p.m ..••••.
9p.m ........
Sunrise ......
7 a.m. .. - .... ..

-

29.584
. 610
.622
. 686
. 634

66
65.5
59.7
45
54.4

Clear.
Fair: smoky. .
Fair; smoky.
Cloudy.
Cloudy .

68
68
59.5
48.2
55

s. -----·
s- -----s . ..-- ..

29.677
• 663
. 235*
.686
. 679
. 690
. 684

69.5
67
59
49.5
53
54.5
57.7

SE ...... Fair.
NE ...... Clear .
NW ..... Light dew; foggy.
Slight fog.
0
Cloudy.
0
Cloudy.
0
Cloudy.
0

29.680

56.9

29.271
. 264
.270
. 516
. 350
. 337
. 350

76.5
67.2
63.2
58
47
49.5
58.5

29.337

60

----- - - 59.7
29.549
=== ----

-- ..... -. -... -.. -....... --- -- -...... -..

s- ......

29.485
. 512
. 539
. 642
. 566

0

Camp No.8.
Aug.

3 p.m ........
6 p.m........
9 p.m........
Sunrise ......
3 •••• ------ ·----· 6 a.m ........
3 .... ·••••· .••••. 7 a.m ...•••••
3 •••. ------ -----· 8 a.m ........

2 ...• ·----· -----2 .... ------ ......
2 .••..••.•. -----·
3 .... ·----- ------

Mean .••.••••.

29.790
. 766
30.320*
29.744
. 744
. 758
. 764

71.2
67.2
59.5
49.7
53
54.5
58.5

.................. ..... ··--·· ·--· ....

----- ----

Camp No.9.
Aug.

3 •••• ·----- ----··
3 •....••••• --·-··
3 .... -----· ·----3 ..••.••••...••..
4 .••. -----· -----4 .•.• -----------4 •••• ·----· -----Mean ..........

5 p.m ...••••.
6 p.m ........

7 p.m ........
9p.m ........
Sunrise •••••.
6 a. m...••••.
7 a.m ...••••.

29.400
. 368
. 362
. 594
. 402
• 394
. 430

...... ---- ...... ··-· -----·

77.5
67.7
63.5
58
48
50
59

---- ....

Camp No.10.
Aug.

4 .... -----------4 .......... --····
5 ...•.••.•....••.
5 ................

7 p.m ...••••.
9p.m ........
Sunrise ..•••..
7 a.m ........

29.228
. 208
. 228
. 320

Mean ......... .............. ···-·· .. -......

71.5
61
48.5
52.5

--- ... .-- .......

Camp No.ll.
Aug.

5 .... -----· ··--·5 .... ··---- ...••.
5 .•.. ·----· .•.•..
5 .......... -----6 ..••.••••• ···--6 .....••••..•••..
6 ••.•.•••••••••..

3 p.m ........
5p. m........
7p.m ........
9 p. m........
Sunrise ...•••.
7 a.m ........
Sa.m ........

Mean ......... .......

27. 102
.190
.120
.131
. 086
.112
.124

72.5
69.2
54
49
43.5
55
62

······---- .. -.. ---- . . -......

- - -- -

w . .. -- ....
w.- ---w .. .....
0
w . .. . . .. ..

Fair.
Fair.
Fair.
Fair.
Fair.
SE •••••. Pair.
SE ...... Fair.

= =- - 29.115
.123
.175
. 257

61.7
49
53

26.996
27.091
. 058
. 081
• 050
. 048
. 049

72
69.2
55
49
44.5
55
59.5

27.053

57.7

71

- - - ---29. 167
58.7
===:- - -

---

s- .. ---.
s. ..... -...
s- ......
s .......

sw. .. .. .. .
sw. ........
s .......
s- ......
s. .----.

Fair.
Fair.
Fair.
Fair.

Fair .
Fair .
Fair.
Fair.
Foggy .
0
Foggy.
NW .•••. Fair.
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B arometric and Mete01··ological Observations-Continued.
Hour.

Locality and date.

1

Barometer Attachedl Barometer,Air therNo.1.
therm. corrected. ·momet'r.

Wind.

Remarks.

Camp No.l2.
Aug.

6 .••• ···--· .••••.
6 .... ··---- -----6 .... ----·· -----7 .•.. ··-··· -----·
7 --·· ·---·· ..•••.
7 ••..•••••.•••••.
7 --·· ··---· ·-·--·
7 .....•• - •..•....
7---- ···--· ···-··
7 •... ··-··· •...•.
8 ................
8 .••. ···--· ......

5 p.m ....•••.
7p.m ....•••.
9 p.m........
Sunrise ..••••.
8 a.m ....•••.
12 ill~---· ....
3p. m........
6 p.m ........
7 p.m ........
9 p.m ...••••.
5 a.m ........
7 a.m ....•...

Mean .••.•••••

---- .... ·----l

26.960
. 856
. 860
. 664
.860
. 970
• 914
. 880
. 878
. 874
. 900
. 904

66
52.5 •
44.5
51.5
52
77.5
58.5
52.5
48
41.5
44.5
50.5

..... -----· . ... --··

Camp No.l3.
Aug.

4p.m ........
5p.m ...••••.
7 p.m ........
9 p.m ....••..
Sunrise ...•••.
7 a.m ...••••.
9 a.m ........
12m .........
3 p.m ........
6 p.m ...........
7p.m ........
9 p.m ........
5 a.m ...•••..
7 a.m ........
9 a.m ....•••.
12m.........
7 p.m ...••••.
9 p.m........
Sunrise ......
7 a.m .....•..

8 .••..••••.••• --.
8 .... ·••••· -----·
8 .... ·----- ......
8.~ ..............
9 ..•• ···-·· ......
9 .....••••....•..
9 •...••••• . ·----9 .•.. -----· .••••.
9 .••• -----· -----·
9 ................
9 ••.. ··-·-· •••••.
9~-- •.••••..• - ...
10 ...••••••• -----10 .•..•••••..•••..
10 ..•• -----· ......
10 ................
10 .... ·••·•· ......
10 •... ·~---- ·---·-11 •..• -----· •••••.
11 •••••• - ••..•••..
Mean .••••••••
Camp No.l4.

Aug. 11.- .•••• -- .. - - --.
11 .••. ·-·· ---- .••.
12 . -- . -- - - . - •. -- •.
12 ••.• ---- --·· •••.
Mean. n··· ....
Camp No.l5.
Aug. 12 .•..•. -- ..• --.-.
12 .... -...• -- .. - ..
12 .... - •.•• - .. - ...
12 .... ---- --·· ....
13 .••.••.. ---- --··
13 ................

26.020
. 028
25.998
26.002
. 014
. 066
. 070
.116
. 090
. 070
. 050
. 016
. 022
• 036
. 022
. 020
25.930
• 916
. 888
. 896

45
44.5
40
39
39.5
54
53
54
59
54
47.8
38
34
57.2
56.3
61
49.5
44
40
57.5

............. ·--- .... ···--· ..... -.....

64.5
52
45.7
5J. 5
53
76.5
57.5
53
48
42
44
51.7

-~6.834
- - -53.3
-·

w ......
0
w ......
w ......
0
w ......
w ......

Fair.
Fair.
Fair.
Raining.
Misty rain.
Cloudy.
Cloudy.
NW .•... Cloudy.
Cloudy.
0
w ...... Cloudy.
w ...... Cloudy.
NW ..... Cloudy .

= =- - -

s .... -..
s .... -..
s .... --.
s .......

Fair.
I!~ air.
Cloudy .
Cloudy.
Clear .
Clear.
Pleasant; cloud~.
Pleasant .
Pleasant .
Clear.
Fair.
Fair.
Clear .
Fair.
Pleasant; cumulous clouds
Fair.
Fair.
Fair .
Fair .
Fair.

25.982
. 991
. 971
. 978
. 989
26.007
. 013
• 057
. 019
. 011
. 005
25.999
26.009
25.970
. 958
. 945
. 880
.880
. 861
.829

45
45
40
39
39.7
50
53.2
54.5
59
52.5
47.7
38
34
54.5
55.7
60
50
44.5
41.2
56

25.968

48

27.647
. 774
.814
. 754

62
53
43
54

SE .••••. Fair; clouds .
SE ...... Pleasant .
w ...... Cloudy.
w .. --·· Pleasant.

27.915
. 903
. 914
.924
. 914
28.011

82
67.5
65.5
57
53

sw. .......
sw. -.... sw. .. . .
sw. -......
s .......
s .. ----.

N ........
N........
N ...••••.
NW .....
NW. ---~

s. ·-·--·
s. ·----·
s .......
N ........
N ....•••.

NE .•••••
NE ......

w ......

0
E .•••••.

--·· .......

1:
7p.m ........
9 p.m........
Sunrise ..••••.
7 a.m ........

27.730
. 834
. 850
• 820

..................... ..... ···-··
3 p.m...•••..
6 p.m ........
7 p.m ........
9p.m ........
Sunrise ......
7 a.m ..••••..

28.046
. 002
27.998
. 994
. 970
28.082

62
53
43
55

.-.. -....
81
68
65.2
56.5
51
57

Mean ......... .. - ............ -..... .. .. .. .. .. .. --- .. .. -...........
Camp No.16.
Aug. 13 .... ------------ 3p.m ........
13 ............... - 6p m..••• --·
13 ............ ---- 7 p.m ........
13 ................ 9 p.m........
14 •... -------- ---- ~ Sunri e -----·
1 ........•...•... 6 a. m....••..
I

26.870
. 799
. 822
. 810
.803
.852
.842
. 822
. 831
.843
.862
.851

atJ . . . . . . . . . . . . . . . . . . . . . . .

28.192
. 334
. 260
27. 950*
. 60628.070

80
72
68
62.5
37
40.5

-.... -.- ... . .. . . .. -.

----27.747
53

71

-27.930
- -- -

Pleasant; clouds •
Pleasant.
Pleasant .
Pleasant.
Pleasant; clouds.
Cloudy.

66

28.063
.225
.161
. 865
.5 5
. 040

78.7
71.5
68
62.5
39
42

2 .12•

G,..

----

w.- ·--sw. .......
sw. -... 0
sw. .--.

Pleasant; smoky.
Pleasant.
Fair.
Fair.
Fair .
SE •••••• Fair.
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Barometric and Meteorological Observations-Continued.
Locality and date.

Hour.

Baromete)Attach ~d Barometer Air therNo. 1.

theru.

Wind.

Remarks.

corrected. momet'r.

Camp No.17.
Aug. 14 •••••• - •••.••••.
14 •••• ------ ··--··
14 •••. ·••••· ·•••••
15 .••••. ·----- •.••
15 .••••• ---- •••••·
Mean .•••••••.

3 p.m ...••••.
6 p.m ..•••••.

9 p.m ..•••••.
Sunrise.: ••••.
6 a.m..•••••.

27.190
. 344
. 308
.290
• 300

81
72
50
35
38

...... .... ..... .. . .. .. . -.. -... -.....

Camp No. 18.
Aug. 15 .•• - •. - •••••• - •.
15 .••••.•••.••• - •.
15 ..• - •.•• -- • ----.
16 ..•••. ---- •••••.
16 .••••. ---· -----Mean .••••••••

3p.m..••••••
6 p.m ...••••.
9 p.m ...••••.
Sunrise .•••••.
6 a.m ...••••.

27.546*
26.776
.770
.872
. 772

83.5
67
57
55
55.5

··---· ... ···--· .. -.- ..... -.... -...

27.066
.239
.255
.274
.277

81.4
71.5
50.5
35. 5 ~
38

27.222

55.4

27.411
. 684
. 701
. 808
. 707

83.5
67
57
55
56

27.725

58.7

N ...•••. l!'air.
Fair.
Fair.
E ..•.... I!' air.
E ....... Fair.

w ......
w ......

=== ----

----- ----

w ....... Fair; smoky.
NW ..... Fair.
Fair.
0
w ....... Fair; smoky.
w ....... Fine; smoky.

Camp No. 19.
Aug. 16 .••••• •••••· •••.
16 .••••••••••.••••
16 ••••.••••..••••.
17 --·· ------ ..•••.
17 .••.•.•••••.•.•.
Mean .•••••••.
Camp No. 20, (Atahnam
river, near the Yakima.)
Aug. 17 •••••••••• •••••·
17 ··---· ··---· .•••
18 .••••• ·-·-·· ••.•
18 ..•••.•••••.••••
18 .• -- ••• ----. ---.
1!:l.----- • -- --. --- .
18 .. --- .. ----. ---.
18.---- .• ----- - .. ,
19 .••••• ·----· ••..
19 .••••• ·-·-·· ••..
19 .••••• ···-·· •••.
19.- --- •.• - - •. -- ..
19 ..•••..•••..•••.
20 . - • - - •• - - - - •••••
20. - - - - .•• - - - . - - •.
Mean .•••••••.
Camp No. 21.
Aug. 20 .••••••••••. ---·
21 .••••••••••.•.•.
21.- ---. --- .. -- -- .
21 .. --- .•• -- •.•••.
21 .•• - ••.• --- •....
21.-.- ..•• - -- . - •.•
21 .••••..••••.•••.
22 .• -- ••..••••....
22 .••••. ··-·• <....
22 ..•••.••••••.••.
22 .• --- .. - •• - .. - •.
22 .•••.•••••••••..
23 .•.••..••••.••••
23 ••• - •.••• - •••••.
23.-.-- .••• - ••••••
23 .••••.•••••••...
24 .•.••••••••••••.
24 .•••••.•..••••••

5 p.m ...••••.
7 p.m ..•••••.
9p.m ..•••••.
Sunrise...•••.
7 a. m ...•••••

28.684
. 680
. 680
. 640
. 734

81.2
70.5
62
39
66.5

......... ..... .... ...... .... -.......
6p.m ..••••••
9 p.m .••••••.
Sunrise .••••••
7 a.m ..•.•••.
9 a.m ..•••••.
3p.m ..•••••.
6 p.m .••••••.
9 p.m ..•••••.
5 a.m ...•••..
9 a.m ........
12m.....••..
3p.m ..•••••.
6p.m ..•••••.
Sunrise..••••.
7 a.m ..•••••.

27.996
. 972
. 958
. 882
28.040
. 084
• 054
. 076
• 036
. 068
. 074
. 076
. 062
. 050
.12:

28.330
. 340
. 402
. 416
. 382
. 084*
. 372
. 326
. 450
• 442
. 370
. 386
. 420a
. 692
.670
.539
. 548
. 566

54.5
48.5
69
79.5
81.5
55.1
58.5
50.5
80
86
65
62
56
76
90
54
48
84

80.7
71

61.5
39
67

-28.594
- - ---63.8

sw ......
sw ......
sw ......
w .......
w .......

Pleasant.
Pleasant.
Pleasant.
Fair· slight dew.
Fair.'

----

27.909
63.5
• 923
48
49.5
. 906
53
. 821
. 920
76.5
76
. 965
54.5
. 989
28.033
45.5
47
i_27.990
.999
56
69
. 97:-3
58.5
28.001
n5.5
27.995
37
28.029
53
. 065

.. .. .. --- ..... .......... -.......
7 p.m ........
5 a.m ........
9 a.m ..•••••.
12m....•....
3p.m ........
6 p.m ........
9p.m ...•.•..
Sunrise .•••..
9 a.m ..•••••.
12m ..••.•••.
6 p.m........
9p.m..•••••.
Sunrise..••••.
9 a.m ........
3p.m ..••••.
9p.m ...••••.
Sunrise ..•••.
9 a.m ...••••.

28.550
.573
.595
. 613
. 637

63.2
48
49.5
53
76
70
54
45
46.5
55
65
58
55
37
55

- - - --27.968

55.3

28.264
.290
. 300
.287
. 248
. 018
. 296
. 270
. 319
. 296
. 277
. 301
. 350
.571
. 514
.474
. 498
. 425

57.5
48.5
70
79
78.5
55
58
5(')
82
83.5
65
62
56
75
90
54.5
48
83.5

w .......
w ··----·
sw .. ·--·

Fair.
Fair.
Cloudy.
E ..•.... Cloudy.
E ....••. Fair.
Fair.
w
··----· Fair.
w .......
w ....... Clear.
w ....... Rainy.
w ....... Light rain.
NW ..•.. Cloudy.
w ···---· Cloudy.
Cloudy and rainy.
w
··-···· Fair;
heavy dew.
w .......
w .... .... Fair.

w .......
w .......
w .......
w .......
E .......
w .......
w .......

E .......
E.··-···
E.······

w .......
w .......
w '······
SE .••••.

E ........

0

w .......
··----·
w

Fair.
Fair.
Fair.
Fair.
Fair.
Fair; smoky.
Fair.
Fair.
Fair.
Fair; smoky.
Fair.
Fair.
Fair.
Fair.
Fair.
Fair.
Fair.
Fair.

a The observations o.f barometer from this date to 29th August are of No.2, and are not used in computation.
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Ba1·omet-ric and Mete01·ological Ob ervations-Oontinued.
L cality and date.

Hour.

Aug. 24 ..•••. ·----- •...
24-----· ..........
25 .•••••.. - ••..• -25 .•••• - .••••.• --.
25 ................
25 ................
26 .••••.••.• ·••·•·
26 . - - - • - ••••• - --- 26.---- •••••••••. 26 .. - • - . -- - •• - ... 27 .. - - - . -- - - •.•• -.

3p.m ........
9 p.m .....•••
Sunrise .••••.
9 a.m .. ..•••.
3p.m ........
9p. m ..... ...
Sunrise ......
9 a.m ........
3 p.m ........
9 p.m ........
Sunrise ......
9 a.m ........
3p.m ........
9p.m ........
Sunrise ......
9 a m ........
3p.m........
9 p.m ....•••.
Sunrise ......
9 a. m ...••••.
3p.m ........
9 p.m ........
Sunrise ......
7 a.m ........
9a.m...•....
12m.........
3 p.m ....•••.
6p.m ...•.••.
9p.m ........
Sunrise ......
9 a.m ....•••.
12m.........
3 p.m ....•...
6p.m ........
9p.rn .. .•••..
Sunrise .••••.
7 a.m ...••••.
9 a.m ...••••.
12m.........
3 p. ill ........
6 p.m .. ......
9 p.m...••.•.
Sunrise ......
9 a.m ...••••.
12m.........
3 p. m, .......
6 p.m........
9 p.m ........
Sunrise ......

27------ ••·••· ....

27- - - - - .. - - • - - •• - .
27 ............ ---28 ...... ------ ••••
28 ................
:28 .•••••.•••••....
28. - - • - - . - - - - - •• -29. - -- •. -- -- .• - - • 29. - •• - . -•••• - - - -29 .• - - ••• - - - . - - - - .
29 .••••..• - - - - • -- 30 . - •• - - - - - .••••• 30. - •• - - -- - ..••• -.
30. - - - - . -•• - • - -- -30. -- - -••••• -. - ••.
30 . - •• - - ..• - -- .• - 30 -• - •. - ..• - •. - - -.
30 .•••• - - -•• -••• -.
31 .... ·----- ......
31. --- -•••• - .•••• 31 .... ·••••· .••••.
31.- -. -- • - -. -- - - •.
31 ................
31 ..• - -.- ••.. - •• -sept. 1 ....•••••• ·••••·
1 .... ··--·- ......
1 ................
1 ................
1.•w••• •••••• ••••
1 .... ·----- ......
1 ................
2 ...... ·--- ......
2 .••••• ---· .•••..
2 ................
2 ................
2 .•.... ---- ......
2 .••••. ---- .••••.
3 .••. ------ ......
Mean .••••.•••

IBarometer AttachedI BarometerIAir. ther-I
No. 1.

therm. corrected. ,momet'r.

28.496
. 518
.472
.546
.498
. 4t12
. 478
.422
.450
. 382
. 200
.450
.402
. 352
. 394
.462
. 456
. 530
. 530
. 604
.592
.280
.194
.184
.224
. 194
. 118
. 030
27. 940
. 966
. 942
28.050
. 138
. 138
.168
. 206
. 250
.260
. 256
. 214
. 154
. 090
.150
.174
. 202
.166
.148
.138
. 124

100(7)
57
59
82
78
64
58
82
90
72
64
82
88
55.5
54
76
84
64
52.5
74
72.5
64
54
62
80
92
97
78
76
53.5
51
51.5
67
54
47.5
41
53
63
71.5
68
53
49.5
52
59
66
62.5
55
50
52

·-·--· ·-·- .... . .. .. ... .. . . . ... .. .. . -- ...

28.315
. 445
. 394
. 410
. 372
. 352
. 403
. 286
. 294
.272
.110
. 314
. 2'51
. 283
. 329
. 344
. 315
. 440
. 469
.488
. 480
.160
. 130
.100
. 094
. 035
27.947
. 906
. 821
. 904
. 886
. 992
28.042
. 074
. 120
. 175
. 188
.174
.14E:!
.114
. 093
. 038
. 091
.098
.108
. 081
. 082
. 084
.065
28.

100 (7)
57
58
81
78.5
65
58.5
81
88
72
65
80
88
56
54
73
84
64
52
72
73
64
54
62.5
80
91
97
78
76
54
51
52
65
54
48
41
53
62.5
71
67
53.5
49
52
59
65
62.5
85
52
52

Wind.

sw ......

Remarks.

w .......

Pleasant.
Pleasant.
Clear.
Fair.
Pleasant.
Pleasant.
Fair.
Fair.
Pleasant.
Pleasant.
Fair.
Fair.
Cumulous clouds .
Cumulous clouds.
Fair.
Clouds.
Cloudy.
Cloudy.
Fair: cumuli.
Pleasant.
Pleasant.
Clear.
Clear.
Clear.
Fair.
Pleasant.
Cumulous clouds.
Cloudy .
Cloudy.
Rainy .
Driving rain; high 'wind .
Rainy.
Cloudy; pleasant.
Cloudy .
Cloudy .
Pleasant; clouds .
P leasant ; clouds .
Pleasant; clouds.
Pleasant; clouds.
Cloudy.
Cloudy.
Clear.
Cloudy.
Cloudy; rainy.
Cloudy.
Cloudy.
Cloudy.
Cloudy.
Cloudy.

NW .....
NW .....
NW .....
N ........
NW .....
N. ...
N. ·-····
0
NW .....
N .......
NE ......

Cloudy.
Cloudy.
Clear .
Clear.
Fair; clouds.
Fair; clouds .
Fair; clouds.
Fair; clouds.
Fair; clouds.
Fair; clouds.
Fair; clouds.

0

w .......

w .......

E ..•.•..
0
SE ......
E .......
SE ......
0

vv .......

w .......

SE ......

w .......

NW .....
N. . --- ..
NE ......

sw......

E ..•.••.
E ..••••.
SE ......
0

w .......
w .......
NW .....
w .......

sw ......
·w .......
w .......
w .......
w .......

NW .....
NW .....
NW .....
NW. .

---

w .......
w .......

SE ......
SE ......
NW .....
NW .....
NW .....

w .......
w .......
w .......
w .......

SE ......
SE .••••.

t3li63.'5"

Yukima Valley, Camp No.
22.

sept.

3 ...... ·----- ....
3 ...... ··--·· •••.
4 ................
4 ................
4 ... . ......... ...
4 ...... ···-·· .•..
4 ........ -- ... . ..
4 ................
5 ............ ---5 ................
5 ................

6 p.m...••••. 28.434
9 p.m ...••••.
.464
. 550
Sunrise .••• • .
. 990a
7 a.m ...••••.
. 920
10a.m.......
. 870
12 m ..••.•... ,
. 834
3 p.m ........ •
. 760
.872
9
. g~o
9 a.m ........
3 p.m ........
.840

a Ba m ter ' . .o. 2,' n

J.;:;; ::::::I
t

59
49.5
49
63
70
76
73
49.5
42.5
67.5
57

28.356
. 412
. 498
• 901
.812
.748
. 720
. 706
.836
.849
. 766

60
50
49
62
64
76.5
72
49
42
67
57

---.

uaed in computation, is again recorded to 9 a.m., September 12, commencing at this date.
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Barometric and Meteorological Observations-Continued.
Locality and date.

Sept.

5 ..••...•••......
6 ............ ---6 ...... ---------6 ...... ·•••·· ---6 ...... ···-·· ---7 ................
7 ••.•.. ·----- ---·
7 ................
7 ...... ---------8 ................
H•••••• • •••••••••

8 .•.••. ------ ....
8 .......... ·-·--·
9 .... ·•••·· -----9 ..•••. ·••··· ---9 ...... ·-·-·· ---·
9 ...... ---· ···--·

10 ..••.. ---····--·
10 ...... ------ ---·
10 ...... ··•••· ·--10 .••••. ·····-····
11 ·----· .... ··-···
11 ................
11 .... ·••••· ·•·••·
11 ...... ---- ····-·
12.- ...••••.. - •• -12.- ••... - ....•• -12 ...... ---· ..•••.
12 .......... -~--··
13 ................
13 ...... -----· ·--13 ..••.. ·-···· ••••
13 ..••......••••.•
13 .•••.. •••••· ---·
13 .•••••••••••••..
14 ........ - .••••• 14 .••••.•...•••••.
14 ...... ·••••• ....
14 ...... ·--· ·----·
14: ..•.. ---··--- ..
14 ..•••. · ----- ---15.-.- •. ---- . ----.
15 .••••. ---- ·----·
15 .---- .• - - -- . - - - 15 ...... ·----· ---·
15 ...... ·--- ·----·
16 ...... ·----· ---16 ................
16 ..•.•. ·----· •...
16 .••• ------ ·----16 ...... ---- ·----16 ...... ---- ·----17 ••.•.. ··---· ---17 .••••. ···- -----·
17 ...... ·----· ·-··
17 .••••. ---· -----·
17---- ·----· ·----17 ...... ·----· ....
18 .... ·--·-- ·----·
18 -- - -- .• ~ - -- .• - . 18 .... -----· ·----18 .••••. ·----· ·--·
18 ...... ·--- -----·
19 ...... ---· ···--·
19 ...... -----· ---Mean .••••••••

Hour.

9 p.m ........
Sunrise ......
9 a.m ..••••.
3p. m .......
9 p.m .......
Sunrise ......
9 a.m ..••••.
3 p.m .......
9p.m .•.••..
Sunrise
9 a.m ...•••.
3 p.m .......
9p.m .......
Sunrise .•••..
9 a. m ...••..
3 p.m .......
9p.m .......
Sunrise ...•..
9 a.m .......
3p.m .......
9 p. m ...•...
Sunrise ......
9 a.m .......
3 p.m .......
7 p.m ..••••.
Sunrise ..••..
9 a.m ..••••.
6 p.m .......
9p.m .......
Sunrise ......
9 a.m ...•••.
12m ... -.. ....
3p . m .•••••.
6 p.m .......
9p.m .......
Sunrise .••••.
9 a. m .••••••
12m ........
3 p.m .......
6 p.m ..•••..
9p.m ..••••.
Sunrise ......
9 a. m ...••..
12m ........
3p. m .......
6 p.m .......
Sunrise .••...
9a.m .......
12m
.....
3 p.m .......
6 p.m .•••••.
g p. m . ......
Sunrise ......
9 a. m .•••••.
12m ....
3 p.m .......
6 p.m .......
9 p.m .......
Sunrise .•••• ..
9 a.m ..•••..
12 m .•..••.•
3p. m .••••.•.
6p . m .......
Sunrise ......
9 a. m ..••••.

----.

---.-

Baromete) Attached. Barometer\Air thertherm. corrected. momet'r.
No.1.
28.748
.682
. 870
• BOO
. 608
. 640
. 880
. 962
. 168
. 610
. 754
. 650
. 568
. 550
. 982
. 594
. 566
.526
. 660
.626
. 540
. 544
. 820
.726
. 690
. 656
• 648

. 288a
. 264
.224
. 250
. 210
.134
.114
. 216
.140
.172
.124
. 050
. 014
. 062
. 020
. 002
. 072
. 020
. 132
27. 888b
28.148
. 134
. 146
. 170
. 020
. 158
. 288
. 312
.100
• 018
• 092
. 270
. 656b
• b46b
. 656b
. 452b
. 582b
. 716b

42
33.5
70
78
42.5
32
49.5
81
48
44
75.5
75
44
25
72.5
77
56
30.5
73
69.5
48
43
71.5
81
52
32
64
55
45
37.5
71
83
76
64
58
52.5
70
68.5
61
56
53
44
61
62.5
59
52
49
59
58
58
49
46.5
31
68.5
64
56.5
4S
45
30.5
60
71

69
59
29.5
71

··-··· ........ .... .----. -- .. -- ..

a Barometer No.1 resumed.

28.714
. 669
.763
. 673
. 570
. 631
• 826
. 826
. 418
. 570
. 632
. 531
. 528
. 559
. 870
. 470
. 490
. 521
. 556
.522
. 490
.507
. 708
. 591
. 630
. 647
. 559
• 221
.222
. 202
.143
. 073
. 014
. 025
.142
. 080
. 067
. 024
27.967
. 945
28.001
27.981
. 921
. 987
. 952
28.073
27. 837
28.072
. 060
. 072
.129
27.983
28. 152
• 186

. 222
. 030
27.969
28.051
. 265
. 575
. 537
. 552
. 374
. 580
. 607

41.5
33
69
77
43
32
50
80

48
44
72
75
44
32
72
76
56
30
68
69
47.5
42
71

79
51
32.5
63
55
45.5
38
69
81
75
64
5S.5
52
67
67
60
56
54
44
61
62
59
52
49
59
58
58
49
46
31
68.5
62.5
56.7
48
44.5
31
61
71

69
59
29

-

----- - - 28. 103

Wind.

0
E. .
..
NE ......
N .......

----

~

..

--- ..

NE ......
NE ......
E- .•••..
SE ......

w ........
w.......

w ........

0
N. .
..
NE ......
SE ......
SE ......

----

sw......

sw ......

sw ......

0
SW......

sw ......
w . -.. -- .
0

sw ......
sw ......
SE ......
SE ......

sw ......
SE ......
SE ......

s.-. -· ...

s ........
s ..·......

w .......
SW.: ....
SE ......
SE ......
E .......
E . ...••.

w . ---- ..

NW .....
NW .....
NW .....
NW ......

w .......
w .......

N ------·
NW .....
NW .....
NW .....
N- ......
NE ......
N ------·
N ··----·
NW .....
NW .....
E.·----·
E. . .. ..
E.·----·
SE .••••.
SE ......
N .......
N. ... ..

--

-

Remarks.

Fair; clouds.
Clear; slight dE:~w.
Fair.
Fair.
Fair .
Fair.
Clear .
Clear .
Pleasant; cumuli .
Cloudy.
Cloudy.
Cloudy.
Clear .
Clear; slight dew.
Fair.
Clear.
Fair .
Clear.
Clear .
Clear.
Clear .
Clear .
Clear.
Clear; smoky.
FaiL·; clouds .
Fair.
.l<'air .
Fair.
Fair.
Fair; slight dew.
Fair.
Cloudy .
Cloudy .
Rainy .
Rain till 7~p. m.
Cloudy; pleasant.
Clouds; fair.
Cloudy.
Cloudy.
Cloudy.
Cloudy.
Cloudy; rain at 6 a. m.
Cloudy.
Cloudy; rain at 12m.
Cloudy.
Cloudy; strong wind.
Cloudy.
Cloudy.
Cloudy.
Cloudy; rain at 3~ p. m.
Clear.
Clear.
Clear.
Clouds; fair.
Clouds; fait·.
Clouds; fair.
Clouds; fair.
Clear.
Clear.
Clear.
Clear.
Clear.
Clear.
Fair.
l!"'air.

51.4

===.=:::::::.:=

uThis and the remaining barometric readings "t Camp 2~ have been rejected, alii without doubt erroneous.
77f
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METEOROLOGICAL OBSERVATIONS.

Ba-rometric and Meteorological Ob e1·vations-Continued.
Locality and date.

Hour.

IBaromet r Attached
No.l.

arometer Air thertherm. corrected. momet'r.

Remarks.

Wind.

Camp No. 23.

Sept. 19 •••..••••.••.••. 6 p.m.......
20 .••••••...•..•.. Sunrise......

27.760
. 714

57.5
46

ltiean. • . • • . • . . . • . • • • . • . • • • • . .. • • • . • • . . . . . . • • . .

27.687
. 670

57.5
46

27. 678

51. 7

28.483
. 492
. 540

G5
51.5

28. 172

61. 5

29.217
. 188
. 239
. 251
.228
.154
.159
. 155

86
70
54
72
87
87
80

29.1fl9

74.5

28.925
29.003

66.5
56

28. 964

61. 2

N ....... Clear.
N ....... Clear .

Camp No. 24.

Sept. 20 .••••.•••••.•... 6 p.m ...... .
21 .••••..••••.•... Sunrise ...... .
21 •••••.....•••••. 8 a.m ..... ..

28.576
.550

. 640

65
51.5
67.5

Mean. • • . • • • . . . . • • • . • • • • . . . . . • . • • • . • . . . . . . • • • .

68

N ....... Clear.
W ....... Clear.
SW ...... Fair.

Camp No. 25.

Sept. 21 .••••. ··--·- ···21 ..•••..•.• ·--···
22. - - - • . . • - - - ••...
22 .••••. ···-·· ---22.--.- ..•..• ----.
22 .••••. ··---· ....
22 - - - ••• - - ••.•• - •.
23- - - .. - - - - ..•. - ••

3p.m ..•••..
6 p.m ..•.••.
Sunrise .•••..
9 a.m ..•.•..
12 m .........
3p.m ..•••..
6p.m ..••••.
Sunrise ••••••

29.368
. 300
.299
. 370
. 384
. 3l0
.296
. 300

86.5
71
54.5
73.5
87
87
80.5
84

Mean ...••.•...••••.••.•••••••••••••...•.••...

sw ......

sw ......

5~

---- ----

NW .•...
NW .....
NW .• ~ ..
NW .....
NW .•...
NW .....

Clear.
Clear .
Clouds
Clouds
Clouds
Clouds
Cloudy.
Cloudy .

fair.
fair.
fair.
fair.

Camp No. 26, north branch
of Columbia river.

Sept. 23 .............. u 6p.m .......
24 ••••••••..•.•••. Sunrise......

29.024
. 074

66.5
5G

Mean..... • . . . . • • • • • • • • • • • • . . • • • • • . • • . . • . • • • . .

W ....... Rain at 5~p.m., with thunder.
Heavy rain till 9 a. m.

W.......

Camp No. 27, north branch
of the Columbia.

Sept. 24 ................ 6p.m ..••••.
25 ................ Sunrise ......

28.360•
29.228

64
53.5

28.271
29.163

53

W ... • ••. Cloudy.
NW .•.•. Fair.

29.300
. 440

70
48.5

29.191
. 387

70
48. 5

NW .. • • • Clouds; fair.
W .. • • .. Fair.

29.289

59.2

64

Camp No. 28, north branch
of the Columbia.

Sept. 25 ................ 6 p.m.......
26 ................ Sunrise......

Mean.........................................

===::z::::====

Camp No. 29, north branch
of the Columbia.

Sept. 26 ................ 6p.m .......
27 •••••••••••••••• Sunrise......

29.286
.268

65
43.5

Mean......... ...... ••.. .... ....•••••. .... ..••

29.190
.229

65

29.209

54

29.088
. 085
.045
. 191

72
53
41.5

29.102

67.9

N ....... Fair.
N ....... Clear.

43

--

Camp No. 30, Oldnakane

rilier.
Sept. 27 ... - •...• --. . . . . 3 p. m .••••••
27 ................ 6 p.m ..... ..
27------ .......... 0 p.m .••••••

28 •••.•• ---· ......

unrise ......

29.202
.1 0
.1 6
.226

72.5

65
52

42

. .... ---- ........ ··-··· ...... ·-·· ---· ....

65

----===a<
Observation• rrjeeted.

N .......
N .......
N . . ••••.
N.... •• •

Clear.
Fair.
Clear; aurora borealis.
Clear; heavy dew .
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METEOROLOGICAL OBSERVATIONS.

Barometric and Meteorological Observations-Continued.

Locality and date.

Hour.

Ba.rometer Attached Barometer Air thertherm. corrected. momet'r.
No. 1.

Wind.

Remarks.

------------------ ------------1--------l------l--------1------:--------l--------------------Se~t.

Camp No. 31.
28.. .... . • . • • . . . . . 6 p. m ..••• - <
28 ......• _. . . . . . . . 9 p. m ..•••• 29...... . • • • • . . . . . Sunrise ...••.

27.046
. 000
. 026

52
42
37

Mean. • • • • • . . • . • • . • . • • • • • . . . . . • • • • . • . . . • . . • • • • .
Camp No. 32.
Sept. 29 .•...•..•..••••. 6 p.m.......
30. _.... . • • • . • • • • . Sunrise . • • • . .

27.968
. 880

26.989
. 967
27.005
26. 987
!====:

41
39

Mean......... •••• •••• •••.•. .••••• •••. .••. •...
Camp No. 33.
Sept. 30 .••••• . -.. • • • • • • 3 p. m . .••••.
30...... • • • • • . • . . . 6 p. m .•••••.
Oct.
1...... . . . . . . . . . . Sunrise .•••..
1...... ... . . ..... 12m .....••.
1 .............•.. 3 p.m ...••..
1 ........•....... 6p.m..•••••.
2. ~ .. . . . . . . . . . . . . Sunrise .•••..

28.504a
. 450
27.880
. 682
. 656
. 600
.602

..

40
70
77
58
40

Mean... • . • • • . . • • • • . . . . • • • • . . . . • . . • . • . . ..••••.

2 .••••.•••• ·-·-·· 6 p.m ........
2 .••••. ··-··· •••• 9 p.m........
3 .••••• ·-·- ····-· Sunrise •.•••.

42

37
43. 7
!---'-'--·

27.937
. 854

41
39

27.895

40

--- ... -.. -

74
60
41
68
75
59
40

. -.. -.... -.27.851
. 579
~8.532

. 524
. 573

- - - ----27.612

N •.•••.. Clear.
N ..•.•.. Clear.
NW .•... Clear.

W ....... Clear.
W ....... Clear; heavy dew.

sw......
s ... -- ..
s .-- .....
SE .••.•.
sw. -.....
sw . ..-.
sw. ....

Clear.
Clear.
Clear .
Clear.
Clear.
Clear .
Fair .

w ......
w ......
w ......

Fair .
Fair .
Cloudy.

56.6

= = -----

Camp No. 34, Barrier river.

Oct.

52

28.960
. 882
29.008

61
51
45

Mean.... . • • • • • • • • . . • . • • • • • . . • • • • • • • • . . . . • ... • .

28.876
. 824
. 965

60
50
45

------28. 888
51. 7
;:;=

Camp No. 35, north branch
of the Columbia.
Oct.
3 .••••••••••••••• 6 p.m .••...•.
3 .•• -.. • • • • • • • • • • 9 p. m ...•••..
4...... . . . . . . . . . . Sunrise ..••••.

29.420
. 366
. 380

66.5
54.5
40

Mean.... . . • • . . • • • • . • • • . • • • . . • • • • . . • . . . • • • • • • .
Camp No. 36, Okinakane
river.
Oct.
4 •••. ··--·· ...... . 12m .•••••••.
4 ............... . 3 p.m ....... .
4 .••••• ··--·· ••• 6 p.m ..••....
4 .••••• ··-··· ·-·· 9 p.m ..•.•...
5 .••••.••••..•... Sunrise ••••..

29.398
. 300
. 234
. 202
.164

72
77
58
50
41

Mean......... .••••• •••• •••• .••••. .••. •.•• ••••
Camp No. 37, Okinakane
river.
Oct.
5 ................ Sunset.......
6...... . • • • • . • • . • Sunrise.......

29.104
·-278

66
41

Mean ••••••....••••••.•••••.
Camp No. 38, Ol£inakane
river.
Oct.
6 •••••••••••••••• Sunset.. ••...
6 .••••••••••••••. 9 p.m ..•••..
7.... • • • • • . • • • • • . Sunrise ......

29.319
. 298
. 350

66.5
54
40

29. 322

53. 5

29.286
. 273
.156
. 146
. 131

71
75
58
50
41

29.198
.

59.0
==

29.006
. 245

41

29.125

53.5

66

NW. • • • • Clouds; fair.
W. • • • • • Clouds ; fair.
N ••••••. Clear.

N .•.••.. Clear.
N .•.•... Clear .
N •••••.. Clouds; fair •
NW .•••• Clouds; fair .
sw ..... Cloudy.

SW...... Cloudy.
NE ••••. Clouds.

-===
29.182
.174
.195

62
49.5
45

Mean......... .••• ••.. .. •••. .••••• •••. •... •••.

29.095
.119
. 152

61
49
45

29.122

51.7

S. .. . . . . Cloudy.
S ....... Cloudy.
NW .•••• Cloudy.

a Aneroid No. 7992 not computed.
NoTE.-The barometric observations for the remainder of the route are of the aneroids, and have no value in determinations of altitudes. The temperature observations are continued, in a different arrangement, as far as Fort Colville, with some
references to the readings of the aneroid barometer.
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METEOROLOGICAL OBSERY ATIONS.

Mel orological Ou ervations on 1·oute to Fm·t Colville.
Tllermomet r.
Date.

Weather.

Locality.

_ _ _ - - - - - - Sunri••· l_9_a_m_._ ,__1_:.t_m_._ l! -_3_p_._m_._ ,__
su_n_s_e_t·__ ,__n_p_._m_._,________ __

I

Oct.

7
8

8
9
9
9

10
ll

56
Camp 39, Okina- ...................................... ..
kane river.
32
Camp 3!), Oll.inakan river.
Camp 40 . .... .... .•.... .•.. .. .. .. •.. . ..•. ....•. .... ...•..
52
------ ... .
Camp 40..... . . . .
46
............................... -.- •. -.-- ------ ---En route. .... ... ...........
G3
68
59
............... ... . .
Carup 41. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . • . . . • . .
64
.. .....••.
Camp4L ........
G4
56. 5
60
61
G4
......... .
Camp 41.. ... ....
53. 5
5.. 5
59
57
---· ........ ... ... ..

11 Camp 42 .•.....•..••............. ---- ...... .... .... ...•..
54
.... -----12 Camp 42. .... ....
45
49.5 ....................................... .
12 En route.. ....... ...... .... .••••. •...
54
49
..••.........•......
12 Camp 43.. ....... .•....•.•. ......•... ...•...... ......•••.
46
.......••.
13 Camp 43;" ··-- ....
38
..•....... ---- ..••.........•....•........•••......
13 En route. ................ . .
49.5
56
.............•...... -- · ·-·····
13 Camp 44 ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .
43
36
14 Camp 44 . .... .. . .
38
42
........... .. .......................... .
58. 5
50
.......... -···· ··-··
14 En route .............................
14 Carnp45. ........ ..... . .... .. ....... . .......... .•........
48
46.5
15 Camp 45 .... . ....
45
50.5 .................... . .................. .
15 En route . • . . . . . . . • . . . . . . . . . • . . . . • . • .
54
.......... . ......•.... -- .•.•..
15 Camp 46 ..•.•........................ ---------- ..... . ....
53
........ . .
16 Camp 46. ........
49
50
......•••.......•.........•.............
16 En route .............................
58
54
.••...•.....••......
16 Camp 47..... . . . . . . . . . . . . . . . . • • • . . . . . . . • . . . . . . . . . . . . . . • . .
54
-....•.••.
17 Camp 17.........
3!)
41
.................•.....•.......••••.....
17 En route .... .. ...... . ................
50.2 ...........•...•••............
17 Camp 48. . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . .
48. 5
40
18 Camp 4 . .. .. . ....
3 .5
42
59
.......•.......•.........•....
18 Camp 49, (Fort .... ...... .... ...•.. .... ......
56.2
53
..•. . .....
Colville.)
42
58
63.5
44
30
19 Camp 49. --- .....
40
47
58
55
42
28
20 Camp -19 •••••••••
43
59
52
42
35
21 Camp 49 ........ .
48
40
24.5
21
22 Camp 49 and en
route.
23
32.5
22 Camp 50 ....................•........ . .•....•............
51
44.5
23 Camp 50 and en
10
28
route.
35
43
23 Camp 51. --- - .............. -- ~ --- ....................... .
34.5
34.5
30
32. 5
24 Camp 51. and en
route.
32
33
24 Camp 52 .... . . . . . . . . . . . . . . . . . . • . . . . . . . .. . . _.• _. _. _. ..... .
34
25 Camp 52 and en
31. 5
3<>route.
33
35
25 Camp 53 ....................••.....................•.. _. _
32
36
41
38
26 Camp 53 and en
route.
26 Camp 54. ... . . . . . . . . . . . • . • . . . • . . . . . . . . • • • • . . . . . . • • • • . . . . .
37
36
27 Camp54 .•.......
30.5
36
45
50
37
.•••......
28 Camp54... . . ....
29. 5
35
50
50
41
35.5
29 Camp 54 .........
37
51
60
57
54
52

I

30

Camp 54 .... . . . . .

52. 5

30 1Camp55 ......... , ......••..

31
Nov. 1
1

•

•••••••••
1
.... : ... .

.........

Clear; wind N.
Cloudy.
Cloudy.
Cloudy.
Cloudy.
Cloudy.
Cloudy; rain at 3 p . m.;
strong SE. wind.
Cloudy.
Pleasant.
Clouds ; S. wind.
Fair.
Cloudy; E. wind.
Fair.
Clouds; wind W. & NW.
Rain; E. wind.
Rainy until 11 a. m.
Cloudy.
Clouds and rain.
Cloudy.
Fair.
Cloudy; E. wind.
Clear.
Cloudy.
Cloudy ; W. wind.
Cluudy.
Cloudy.
Clouds; W. wind.
Clouds; pleasant.
Fair; pleasant; cloudy.
Misty; cloudy.
Cloudy day.
Clear.
Clouds.
Few clouds.
Cloudy; frost.
Snow 6 inches ; wind NW.
Cloudy; wind SE.
Clouds and mist; E.
Clouds and mist ; S.
Clouds; E. wind.

Few clouds, NE. wind.
Cloudy; fair; calm .
Fair ; cloudy; NE. wind.
Cloudy; SE. wind; SW.
at evening.
Cloudy; rain; strong SW.
wind.
......••.. Cloudy; strong SW. wind.
........ .. Clouds; fair; wind SW.
... .. . . . . . Cloudy.
Clear.
1!)

-I·.................. _...... .... ......... .

!" ..........
61
52.5
25
40
45.5
42
40
1
'amp f-5. ... . ....
27
................................... .....
1
Camp 56 t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
32

Camp5~

Clear; wind N.

n a branch of the lumbia. ea t of kinakane rivet·.
n tb plain
uth of 'p kane river, and on the tributaries of nake river, or Lewis's Fork.
'on:.-The r mnining ob nations are in the vall y of the Columbia, &nd on the plain, and pre ent no noticeable feature.
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TABLE OF ALTITUDES.

List of .Altitudes of the line from Ool'ltmbia Barracks to Fort Olcinalcane.
Camp.

Barometer.

Thermometer.

Altitude.

----- -----0

1
2
3

4
5
6
7
8
9
10
J1
12
13
14
15
16
17
18
19
2«>
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38

29. 828
29.706
29.728
29.410
2!J.251
29.535
29.549
29.680
29.337
29. 167
27.053
26. 834
25.968
27.747
27.930
28. 122
27.222
27.725
28.594
27.868
28. 131
28.103
27.678
28. 172
;29, 199
28.064
29.163
29.289
29.209
29. 102
26.987
27.895
27.612
28.888
29.322
29. 198
29. 125
29. 122

74.6
79.3
78.6
72.0
68.5
59.3
59.7
56.9
60.0
58.7
57.7
53.3
48.0
53.0
66.0
65.0
55.4
58.7
63.8
55.3
63.5
51.4
51.7
61.5
74.5
61.2
53.0
59.2
54. 0
57.9
43.7
40.0
56.6
51.7
53.5
59.0
53.5
51.7

Feet.

157.2
276.7
205.5
553.5
702.7
430.0
417.0
312.8
615.4
782.5
2840. 1
3049.0
3923.7
2430.8
1980.3
1789. 1
2662.5
.2168. 7
1331.4
1921. 7
1777.6
1782.3
2198.6
1732.4
756.5
968.7
781.6
754. 1
738.8
834.7
2804.5
1960.4
2275.6
1048.8
624.3
745.2
80b.5
811.1

ERRATA.
In table of latitudes and longitudes, page 456, for latitude of Fort Colville, 46° 36' 16'', read 48° 36' 16".
In table on page 568, for mean difference of readings of wet and dry thermometers, August, 1854, forl5°.7, read 16°.7.
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RISE AND FALL OF Tlllil COLUMBIA RIVER.

RISE AND FALL OF THE COL MBIA RIVER AT FORT VANCOUVER.
WASHINGTON, D. C., November 7, 1854.
IR: I enclo e herewith a lett r fi·om l\Ir. John D. Biles to l\fr. Gibbs, explanatory of an accompanying table of the rise and fall of the Columbia river at Fort Vancouver during the "spring
ri e." Mr. Biles was of my party in that country last year, and I know that p erfect rehance
may be placed upon his results.
As the information is of value in more than one regard, I would request that it may, if possible, accompany my reports.
I am, ir, very respectfully, your obedient servant,
GEO. B. McCLELLAN,
Lieutenant Engineers and Brevet Captain.
Capt. A. A. HuMPHREYS,
In Charge of Pacific Railway Office.

CoAST SuRVEY STATION, NEAR CAMDEN, MAINE,
November l, 1854.
DEAR SIR: In a letter from George Gibbs, Esq., elated at Steilacoom, he sends observations
on the freshets observed at Fort Vancouver by lVIr. John D. Biles, and intimates that they may
be useful to you. I send, therefore, a copy of the tables, and of Mr. Biles's letter.
Yours, respectfully,
A. D. BACHE.
Capt. McCLELLAN,
Corps of Engineers.
WASHINGTON TERRITORY, CoLUMBIA CITY,
August 20, 1854.
DEAR SIR: Enclosed I send you the observations of the Columbia river during the freshet
commencing 1\'Iay 8, 1854, and ending July 20. I also observed the temperature of the air and
water at the same time. The observations of the river were measured by a common two-foot
rule. I presume you will easily understand the register. The figures in the column headed
"rise," show the amount of water each twenty-four hours; that is to say, May 8th the river rose
two inches, May 9th two and a half inches more, and so on, as registered. The figures under
the column headed "fall," the ~arne way.
You will also observe, by the register, that on the 7th day of June the river commenced to fall,
continued till June 16, and during that time fell three feet one and five-eighths inches. The
water was not so high this year, by four feet, as last year, and the year before. The convexity
of the river, at its highest, was," as near as I could judge, ten inches, and during its fall, about eight
inches. The velocity in the channel at low water is one hunured yards in two minutes and
twenty-two seconds ; at high water, one hundred yards in one minute and thirty-eight seconds.
It was impossible to measure the deposit, as it was such a small quantity, in four gallons of
water. I have preserved every particle, and enclose each observation in a separate paper. The
one marked May 31, was taken when the river was rising; the paper marked June 30, when the
water was at it highest; and the one marked July 20, in its general stage. I also take one
to-d y
ugu t 2 . I could not procure scales accurate nough to weigh them, thinking you
coul w .i h them after y u receive them. Each package contains the amount of deposit of four
gallons of water. If there i5 any part of the ob ervations you cannot make out clearly, inform
me, and will rrive you all the information I possibly can, with pleasure. I shall comply with your
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request to take the amount of deposit every month; and if circumstances permit, shall take
observations of the river during the winter freshet, and also next spring.
Yours truly,

JOHN D. BILES.
GEoRGE GIBBS,
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CORRESPONDENCE.
.

OLYMPIA, wASHINGTON TERRITORY,

December 12, 1853.
DEAR SIR: I find it of great consequence to the survey to make certain examinations of the
passes in the Cascade range during the winter-examinations really indispensable to a reliable
preliminary report the present session of Congress.
If you and your party are not altogether too much exhausted by your protracted labors, I
wish you to take an important part in these examinations.
There are two passes in the Cascade range, about fifteen and thirty-five miles, respectively,
north of Mount Rainier. The first pass, called the Nahchess Pass, follows along the Nahchess
tributary of the Yakima river, and was pursued by the emigrants the present year. The second
or northern pass, called the Snoqualme Pass, is along the main Yakima river, and up a broad
open vaUey, and the dividing ridge is only three thousand five hundred feet above the sea.
The Nahchess Pass is five thousand feet above the sea. The dimate in the Puget Sound district
is of extraordinary mildness, and modifies greatly the climate of the Cascade passes. The
Snoqualme Pass, I am perfectly satisfied from the information I have received, is practicable for
pack-horses every month of the year, excepting that in very severe winters it may be impassable
in February.
I have therefore to direct that, on your arrival at Wallah-Wallah, you fit yourself out to continue
your work to this point over the Cascade mountains by the Snoqualm~ Pass, and will, for this
duty, purchase fresh and sound animals, furnish yourself with at least thirty days' provisions,
secure a good, reliable Indian guide, and start with the determination to push yourself through.
I have left in charge of 1\'Ir. Pambrun, the gentleman in charge at Wallah-W allah, some
forty~ five animals; but it is doubtful whether any of them will be equal to the work. By conference with him, with Bamford and Brook, who live at Whitman's mission, and Pu-pu-mux-mux,
the Wa1lah-Wallah chief, you will be able to secure good animals. Do not take one in trust,
however. Have each one thoroughly tested, and be particular in the price. Take some days
to fit yourself out in the most complete manner. You will need some axes and a goo_d supply
of matches.
On the route you must be on your guard not to be misled by wrong information. It is believed
here that the priests at the Yakima mission, on the liue of your route, are in the habit of representing the country and the climate in the worst possible light, in order to discourage settlements;
and the Indians, you well know, are prone to story-telling.
So far from finding the route exceedingly difficult, I am satisfied it will be your quickest and
easiest way of reaching this point.
On the 8th of November certain Indians came into W allah-Wallah with the report that the
emigrants were obliged to abandon their wagons and animals in consequence of snow in the
Nahchess Pass, and that the week previous two Indians turned back, the snow being up to the
breasts of their horses; whereas the emigrants saw no snow whatever in the pass, and none fell
till the 3d of November, and that to the depth of only fo.ur inches. The day they brought in that
report, and for a fortnight later, it is not probable there wail even one foot of snow at any point
of the route.
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The Yalcima Indians on your route are civil and obliginCY, and thf'ir chief\ Tias, Caroni-nch,
Ska-1 , and uhae, are very friendly. Pu-pu-mux-mux will, I think, be of grent assistance to
you, and will accompany you, I have no doubt, a part of the way. His influence over the Indians js very great, and he will be able to secure good guides, and keep down false reports. Say
to him I earnestly de ~ire him to accompany you. He has many beef-cattle. It would he well
to have driven one or two with your party, to the farthest point they can reach; then kill them,
pack what you can, and cache the rest; you have something to eat in case of a reverse. Indians
should be got to drive them. You ought to have one or two Indians _for herders. Whilst I am
confident you will go through without Jifficulty, I wish every precaution taken to guard against
reverses, so that no suffering shall be experienced by yourself or any member of your party.
You ought to have snow-shoes.
You will, however, proceed with extreme caution and make arrangements at the last Indian
village for a depot of provisions, to fall back upon in case of a sudden fall of snow, compelling
you to pause for some days; or in case you be satisfied that the route is impassable, and that,
contrary to my confident belief and expectation, it is absolutely necessary that you return to
W allah-W allah. Even this fact will be of great consequence, and will show there are greater
difficulties to be encountered than we now ]oak forward to. Provisions you will be able to get
of Mr. Pambrun; but it may be you can do better as to procuring beef with Bomford anJ Brook,
or with Pu-:ep-mux-mux. I should prefer that you get all you can of Pu-pu-mux-mux.
On your loute you will make your examinations \vith your usual. care, noting everything of
importance pertaining both to rail and wagon roads; and if your barometer is not broken, continuing your barometric profile. In the postscript to this letter I will give the principal facts as
regards the western slope of the Cascades, and add a sketch.
The route from W allah-W allah to this point by the Columbia and the Cowlitz rivers is a long
and somewhat disagreeable one. Provisions and animals are to be got at Wallah- WaHab, the.
Dalles, and Vancouver. Our animals at Wallah-Wallah are in charge of Mr. Pambrur:t .; at the
Dalles are in charge of Sergeant Martin, and at Vancouver of :Mr. Swissler, an old resident well
known there. The road is very good to the DaHe$, but somewhat difficult thence, though practicable to Vancoover. Thence there is a practicable trail to this place, some little forage being,
howev:er, required, in consequence of a deficiency of grass. InsteaJ, however, of going all the
·way by Jand, you can go down the Columbia river to a little village just above the mouth, and
on the west bank of the Cowlitz river, called Monticello; whence, taking a light Indian canoe, (a
barge or bateau should not be used at this season of the year,) you go up the Cowlitz about
thirty-two miles to Cowlitz landing. Thence there is a good road to this place, the distance
being about sixty miles. From Vancouver to Monticello the distance is forty-five to forty-eight
miles. Should you be compelled to come this way, go to the Dalles by land, provided you are
not compelled to purchase animals; thence to Vancouver by the Columbia river, (you can probably get through for about seven dollars per man,) and to this point by land; unless, again, you
are obliged to purchase animals. I send herewith a note directing Mr. Pambrun, Sergeant
Martin, and Mr. Swissler to deliver up such animals as you may select, or to receive from you
such as you may deliver up, giving you receipts therefor. You should have a descriptive list of
each animal, and they should, if practicable, be branded. On the two trails from WallahWallah to the Dalles, and from Columbia barracks to this point, the animals should be in good
order at this season of the year; packs should not be more than one hundred pounds, and at
least half a bushel of oats, barley, or corn, should be taken along for each animal.
Very truly, yours,
ISAAC I. STEVENS .
. ,V. Tr ' RHAM, E s ., Fort Wallah- Wallah.
~ket h will show how the trail from the pass c~.mnects with Sinahornish ·
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two flourishing settlements. It is probable the line of railroad will run either to Port Gardner or
to some point north, as Bellingham bay. I will have established at the falls a depot of provisions
and two or three men, and I shall send up a party into the pass from this side, which will probably meet you. They may run the line to Bellingham bay. Make the falls a point in your
route. Should your animals be exhausted and unfit for further service, send them by one or two
men to Steilacoom, and take canoes and go down the river. It is about one day down the river
to its mouth, and a day and a half to Olympia. If your animals are strong ~no ugh, come through
all the way by land. I want you to see how railroads and wagon roads can be brought down
from the pass to Steilacoom, including, if practicable, a line to Elliott's bay. This line is said to
be impracticable. I will send forage to the falls. Write me word of your departure from
W allah-W allah, and take pains to have it forwarded promptly.

OFFICE NoRTHERN PAciFIC RAILR01\.D ExPLORATioN AND SuRVEY,

Olympia, Washington Territory, December 30, 1853.
Sra: I have the honor to report the ~rrival of Lieutenant Arnold, fi·om his route by the
northern trail to Colville, and thence by the line of the Columbia river to W allah-W allah, and
acknowledge his energy and promptitude in making, at this late state of the season, valuable
contributions to our knowledge of the country passed over by him.
Lieutenant Arnold, under instructions from Lieutenant Donelson, left his camp at the crossing
of Clark's fork, west of the Pend d'Oreille lake, on the 24th of October, with a select party of six
men, an Indian guide, and eighteen animals, and reached Colville on the 30th. Here, in pursuance of instructions left by me, he ascended the Columbia in canoes and found the mouth of
Clark's fork about two miles north of the 49th parallel, and thus settled a disputed question of
geography. His route from Colville to Wallah-W allah was by the Grand Coulee. The following extracts from his reports to me, of this date, will give a general view of his route.
"In accordance with your instructions, I ascended the Columbia to the 49th parallel, which
was found to cross the Columbia about two miles south of its confluence with Clark's fork. My
observations in connexion with the survey of this portion of the river were confined to a narrow
helt of country, included between two parallel ridges of mountains, whose general directions were
north and south. This belt "\Vas level, gradually ascending to the north, well wooded, and, even
at this late season, cover~d with fine grass; the soil alluvial and sandy. The mountain ranges
are a continuation of those seen along the western bank to the south, to the east presenting one
uniform unbroken outline, the first pass being at Col ville; the current of the river rapid in the
channel, with innumerable eddies and whirlpools along its banks; its bed rocky. Having completed the survey of the C6lumbia ·n orth of Colville, I left the lat.t er place on the 14th of November and marched along the ea~t bank of the Columbia for six days-distance, about 110 miles;
the trail over a level and wooded country, to the Spokane river, and from the latter place to
where the Columbia makes the great bend to the west, and from here to the moulh of the Grand
Coul ee, exceedingly rough and dangerous; the country to the east and suuth, after leaving the
high banks of the river, unuulating. At this point, 110 miles from Colville, I proceeded south
from the river, and immediately made an ascent of about 100 feet, when I came to the Grand
Coulee. This mighty avenue, about 15 miles to the south, and three to six in width, has a gradual
ascent to the south. Its sid~ s are one perpendicular mass of molten rock, about 800 feet in
height, and on a level with the grand plain of the Spokane. With the exception of a few trees,
seen in this coulee , there is no timber between thi s coulee and the Columbia. After marching 30 "
miles, I entered the most southern and second coulee in size. Its general appearance was like
the former, and it was about six miles in length, with a more w esterly direction. The country
between these coulees generally level, with the exception of innumerable smaller ones, like those
already mentioned. From the wuthernmost coulee to the Columbia the country is level and
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sandy. In short, the section of eountry included between the Columbia to the north and west,
the headwaters of the Pel use and Spolmne to the east, and Snake river to the south, is one grand
plain; which, near the Columbia, is divided into innumerable chasms, called coulees, running in
all directions, aud owing their origin to one general cause. From this point to the Columbia the
country is one grand level, gradually descending to the south. My trail struck the Columbia
about 10 miles north of the Yakima. The distance from the great bend of the Columbia to the
west, to the latter point, is about 130 miles. The country from this point to the Columbia is
level, my route being along the east bank, crossing Snake river about a quarter of a mile from its
mouth ; distance 34 miles. The distances given above are mere approximations, · which will be
corrected when the data is completed."
Captain McClellan, on the 28th instant, left Steilacoom with a small party in canoes to explore
the shores of the sound, with reference to the railroad depot, and to ascend the Snohomish river
and its tributary, the Snoqualme river, to the Snoqualme falls. From this point, with Indian
horses procured in the neighborhood, he will go to the Snoqualme Pass; or, if the snow renders
the route impracticable, on snow-shoes, and thence take the railroad down to the sound. Previous
to his return to this point he will endeavor to make an examination of the work done on the
military road.
·
I am, sir, very respectfully, your obedient servant.
ISAAC I. STEVENS,
Governor qf Washington Territory.
HoN. JEFFERSON DAvis,

Secretary of War, Washington City.

OFFICE NoRTHERN

P ACTFIC

RAILROAD ExPLORATION AND SURVEY,

Olympia, Washington Territory, January 31, 1854.
SIR: I have the honor to report that, as announced to you in my letter dated DPcember 19,
Captain IHcClellan left Olympia on the 23d December in a canoe, arriving at Steilacoom that
evening. He received verbal instructions to carry down the lines from the Snoqualme Pass to
the several good harbors of the sound, going as far northward as Bellingham bay, and to examine
the several ports of the same to determine the proper terminus of the railroad.. The duty of collecting information as to a wagon road along the shores of the sound from Steilacoom to Bellingham bay, was also assigned to him. Unable to procure horses or guides at Steilacoom, he
determined to take canoes to go by the Sinahomish and Snoqualme rivers to the Snogualme falls,
and thence to ascend to the Snoqualme Pass on foot. It was unfortunate that abqut this time
very severe weather set in, the thermometer ranging much lower than at any time last winter,
which was one of unusual severity. In consequence of this, and finding consillerable snow upon
the ground, increasing rapidly as they continued on, Captain MeClellan, with lns party, after
going seven miles beyond the falls, deemed it imprudent to go farther, and thence returned.
Captain McClellan was able, however, to add much to our previous knowledge of the country,
and we know from hjs examinations that the route is somewhat more difficult than has been previously reported. A railroad line can still be brought down, with grades approaching the pass
from the east not exceeding fifteen or twenty feet to the mile, and with grades descending to the
sound not exceeding sixty feet to the mile, but at the cost of an expensive tunnel. Captain
IcClellan has prepared a brief report of his operations, written hastily as merely a memorandum,
which i xtrem ly interestinCY. The ndo"e is a copy of the same.
urth r xaminations ar till requi~ ite before a comparison can be made between this line and
that f th
l mbia and Cowlitz riv rs.
\
' pta~n ~Ic 'l !llan w maki 0' the ·e examinations, 1 tool~ a trip by sailing-vessel down
the und con .num a far as\ anc uver's j~]and, my object being to take a census of the Indian
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tribes in that vicinity, and to acquaint myself with the harbors of the sound with reference to the
termination of the railroad line. I was agreeably impressed with Elliott's bay, on which are the
flourishing towns of Seattle and Alki, and I agree entirely with Captain McClellan, in the opinion
that it is the best harbor of the 80und, and unless the approach to it from the pass should, on a
more minute examination, prove less favorable than to some other point, and which is hardly
to be expected, that it is the proper terminus of the railroad. During my stay at Seattle, two
sailing-vessels arrived directly from San Francisco, only six days from that port. A more complete report will be forwarded as soon as the proper data can be obtained.
I have now the honor to report that an express messenger .reached this place this morning,
bearing de~ patches from Mr. Tinkham, dated W allah-Wallah, January 2, 1854, stating that, in
accordance with my instructions, he had fitted out his party for the crossing of the Cascade
mountains to this point, through the Snoqualme Pass. He was to leave on the 3d of January,
and has consequently been out twenty-eight days, and may daily be expected to reach us. Mr.
Tinkham had had an adventurous trip since our separation in the St. Mary's valley. Leaving
us at that point, he crossed the rocky mountains through the Marias Pass, between October 7th
and 28th. He found that this line involved a tunnel of two miles, and high grades for a railroad,
and for a wagon road he deems it impracticable. He encountered no snow of consequence, and
after a short stay at Fort Benton, where he found everything pertaining to the post established at
that point in charge of James Doty, Esq., in excellent condition, he recrossed the mountains for
the third time within six weeks, taking a new trail, intermediate between the Hell Gate and Blackfoot passes, the ones taken ·respectively by Lieutenant Mullan and the main train. This pass he
found entirely practicable for wagons even at this moment. The dividing ridge is a mere hill,
hs summit but six thousand feet (6,000) above the level of the sea, and so easy of ascent that in
ascending to the summit they were enabled to keep a trot, though the road was slippery in consequence of a large camp of Pend d'Oreille Indians having preceded them. A portion of this
band they passed in the ascent, and afterwards accompanied them through the entire pass.
They were returning from the buffalo hunt, and heavily laden \vith z:neat. A copy of lVIr. Tink. ham's report, which was written rather hastily at Wallah-Wallah, is herewith enclosed; and I beg
leave to call your attention to the extraordinary energy he has shown, not only in his crossings of
t.be Rocky mountains, but when, on the southern Nez Perces trail between St. Mary's and WallahWallah, he afterwards encountered.deep snows, which compelled him to send his animals back
to St. Mary's and to travel on snow-shoes, each man with a pack of from fifty to seventy pounlls
on his back. They thus made the entire crossing of the Bitter Root mountains in fitteen days,
and then, issuing out upon the prairies, they found but little snow, and at the house· of an American settler which lay in their route they were enabled to procure horses, with which they proceeded to Wallah- \\T allah. On his arrival here, which, as J have before mentioned, is anticipated
at any moment, he will have completed a most hazardous and adventurous trip, deserving of the
highest praise. At Wallah-Wallah Mr. Tinkham found my instructions to pursue the route through
the Snoqualme Pass, and a copy of these instructions are enclosed herewith.
Mr. Tinkham brought a report from lVIr. Doty, who was entering finely upon the field before
him. IJieutenant Grover had not returned from his survey of the Missouri between the falls of
the Missouri and Fort Union. From Mr. Tinkham's good success in getting through the snow in
the Bitter Root mountains, I am relieved of all apprehension I might have entertained as to the
success of Lieutenant Grover, who will set out fully equipped for his adyenturous journey.
Mr. Tinkham also brought reports from Lieutenant lVIullan, and a copy of a report of a reconnaissance made by him to the headwaters ofthe Jefferson's fork ofthe Missouri is herewith enclosed.
At the time of Mr. Tinkham's leaving the valley, he had established a winter camp, fourteen
miles from Fort Owen, up the St. Mary's valley, and he was employing his men in the erection of
four log-houses, the expense of which will not exceed twenty-five dollars for all. If the opera-
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tions are re~um d next sea on, these houses wili serve for the depot of provisions, or otherwise
will be available as the quarters of the Indian agent to be appointed in that valley.
Lieut nant Mullan reports that the Blackfeet Indians are keeping their promises of peace but
faithle sly; and I would respectfully suggest, that I have strongly recommended to the Indian
Department an appropriation for a general Indian council at Fort Benton during the coming season,
and that I have set forth the necessity of a military force being present. I would strongly
recommend to the War Department the establishment of a military post at or near Fort Benton
for the protection of emigrants, to whom, I think, a route is now opened which will compete
favorably with that through the South Pass. Ascending the Missouri river with their effects,
which has been found to be navigable for steamers to the mouth of Milk river, and will; I believe,
be found navigable to the falls of the Missouri by Lieutenant Grover's survey, and having ~heir
cattle driven along the trails by the river-bank, they will from Fort Benton, and even from the
mouth of Milk river, find fair wagm1 roads to the St. Mary's valley. By the mail which takes
this communication I shall forward a report upon wagon roads, from which it will be seen that
but littl~ labor is required to open a tolerably good road through to W allah-W allah.
Very respectfully, sir, your most obedient servant,
ISAAC I. STEVENS,
Governor of Washington Territ01·y, in Commando/ Exploration.
Hon. JEFFERSON DAvrs,
Secretary of War, Washington.
P. S.-Within six hours of writing the above, Mr. Tinkham reached Olympia from the Snoqualme Pass, and bringing information of the most important character; the snow deposited in
layers of one or two feet, but six or seven feet deep for some six miles, and one and a half foot
or more for only about forty-five additional miles, and undisturbed by wind, and offering not the
slightest obstruction to the passage of trains. The grades good to Seattle, with a tunnel of con~iderable length. I herewith enclose a copy of Mr. 'fir.kham's report, and cannot too much commend the energy and judgment which he has shown in crossing, in mid-winter, the Cascade
range, and actually bringing to the sound the route of the Snoqllalme Pass, and thus accomplishing what had not been done by the previous labors of tht> expedition.

OLYMPIA, W. T., January 31, 1854.
SrR: In compliance with your instructions of this date, I have the honor to submit the following memoranda of my late trip to the vicinity of the Snoqualme falls.
December 23.-Left Olympia .in a canoe, manned by three Indians, for Steilacoom. The party
consisted of Mr. J. F. Minter, Mr. Bigsby, and three men-Roche, Nicholls, and Lisette.
Reached Steilacoom shortly after dark. As my original intention was to take horses at Steilacoom for the Snoqualme falls, and thence proceed as far as practicable on snow-shoes, in the
mean time sending a canoe to meet me with provisions at the falls, I spent five days at Steilacoom in endeavoring to procure animals and guides. The few Indians who knew the trail were
not 'to be induced to go-representing that the streams could not be crossed, &c., &c. I also
found that still further delay would be necessary to procure the requisite animals, and that there
was no certainty of their being ultimately procured. I therefore changed my plan, and determined to go by water to the falls, and proceed as far as possible on foot.
On the 29th I left teilacoom, late in the afternoon, with two canoes, reaching the mouth of
the inah mi h late on the fir~t of J anuary. This river empties into Port Gardner, directly
oppo ite tedn y i ~l nd. At its mouth are xten iv sand-fiats, quite thickly covered with large
tr es th t h, v pr ba ly been wept down the river in high water. The harbor between the
fl: t an Point Elliot, although a very fair one, i::; l y no means suitable for the terminus of a great
railr Hd.
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Being greatly retarded by high water, we did not reach the vicinity of the falls until January
7, where we encamped about three-quarters of a mile below the falls, having oecupied six days
in making a distance of some fifty-two miles.
Thus far the weather had been intensely cold, but on the 7th it moderated somewhat; and on
the morning of the 8th I started on foot with Messrs. :M;inter and Bigsby, and Lisette, to reach a
prairie said to be above the falls, and endeavor to verify, by actual observation, the Indian St(;l,tements as to the depth of the snow, &c.
The trail passed for about three miles on the north side of the river, was very hilly and much
obstructed by brushwood and snow. We then crossed the river in a small canoe, and found ourselves at the edge of the prairie; walking on about two miles, we reached the bivouac of the
Indian horse guard. Before arriving at the falls, I had met quite a number of Snoqualme Indians
(among them the chief, Pat Canem,) and some Yakimas, spending the winter on this side of the
mountains. I uniformly made inquiries of them in relation to the mountains, snow, &c., and
endeavored to procure guides. One Yakima gave a reluctant consent to accompany me as far
towards the pass as it was possible to go, but the next morning he flatly refused to go, saying
that he would surely lose his life in the attempt. The statement of all these Indians, given at
different times and places, was uniformly the same, and to this effect:
That on the prairie we could find little or no snow; that as we left the prairie we could find
the snow gradually increase in depth until, at the falls of the Nooksai-Nooksai, (at the bead of
which valley is the pass improperly called the Snoqualme Pass,) it would be about to the armpits, and thence towards the summit gradually increase to the depth of some 25 feet; in addition,
that it is so light and dry as to make the use of snow-shoes impracticable; but that at the expiration .of "two moons and a half" (about the end of :March,) the snow would pack down and
harden so that either horses or snow-shoes might be used.
I found the prairie to be about as represented-in places bare, but in others with three or four
inches of snow. Leaving my companions at the Indian bivouac to.make the best preparations
they could for passing the night, (for we had neither tent, blanket, nor overcoat,) I went forward
on the trail with two Indians.
As soon as we left the prairie the ground became entirely covered with snow; it soon became
a foot J eep in the shallowest spots, and · was constantly increasing. All signs of a trail were
obliterated_:_the underbrush very thick and loaded with snow-the snow unfit for snow-shoes,
according to the 1ndians. I now turned back to our bivouac, and there awaited the arrival of an
Indian who was out hunting. and who was said to possess much information about the count·ry.
He soon arrived, and proved to be a very intelligent Yakima, whom I had seen on the other
side of the mountains in the summer. He had been hunting in the direction I wished to go, and
stated that the snow soon increased to "waist-deep" long before reaching the Nooksai-Nooksai,
and that it wns positively impracticable to use snow-shoes. He also said that the Indians did not
pretend to cross the mountains at this season, but waited until about the end of March, and then
took their horses over.
Next morning, after again questioning this Indian, I reluctantly determined to return, being
forc ed to the conclusion, that if the attempt to reach the pass were not really impracticable, it
was at least inexpedient under all the circumstances in which I was placed. On the lOth 1
started down the river, and on the evening of the 11th camped near the mouth. The prairie
above the falls is about two and a half miles in length, by some three-quarters of a mile in width.
The soil is of black loam and is very rich; in summer it is covered with grass and fern. There
w ere about e1ghteen Yakima horses there at the time of our visit, all in very poor condition;
seYer al died this winter, and probably more will meet the same fate before spring. I estimated
the h eig ht of th e falls to be 130 to 150 feet high; they are very beautiful.
The Sinahomi sh forks a bout eighteen miles from its mouth ; the north fork is called the Skywha mi:: , h, a nd the ::;outh fork the Snoqua.lme. The general course from the mouth uf the Sina-
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homi h to the falls of the Snoqualme is S. 17° E. There are also falls on the Skywhamish, the
0 k ai- ook ai, (that branch of the D'Wamish which heads in the pass,) the Steilaghaumish,
th
eatchel, &c. Above the falls of the Nooksai-Nooksai is a large lake.
With the exception of one small prairie, (now cultivated by the Indians,) about ten mile.s ?elow
the falls, the bottom of the Sinahomish and Snoqualme is very indifferent, generally cons1stmg of
pure sand, covered with one or two inches of soil. The section of the bluffs is of sand, clay and
gravel, occasionally argillaceous rock, stratified and unstratified. The timber is generally poora great deal of cotton-wood, indifferent cedar, and fir; maple and alder are also met with. In
some places there are small tracts of good fir and cedar.
There is said to be some good land on the Skywhamish a few miles above its junction with
the Snoqualme. The Skywhamish is rather the larger of the two. Near the mouth of the Sinahomish are e:xtensive cranberry swamps. The bottoms are usually wide, flat, and subject to
OVf~rflow; occasionally, ridges border the stream. There is a foot-trail from a point on the Snoqualme, about eight miles below the falls, to the large lake behind Seattle ; one day from the
Snoqualme to the lake-one more to Seattle, in a canoe.
If there is any coal in the valley of the Sinahomish it will be found some little distance back,
in a bluff about twelve miles above the mouth. The river would be easily navigable for small
ste::1mers to this point, in low water.
From the mouth of the Sinahomish I went, via Port Susan and the canoe channel, to the head
(north extremity) of Macdonough's island, intending to proceed to Bellingham bay. We encamped on the island the night of the 12th.
During that night six inches of snow fell, and a violent gale arose, so that on the next day we
were unable to proceed. On the next day, (14th,) the wind still continuing dead ahead, and very
violent, I turned back, taking the Saratoga passage, and encamped that night on Gedney island,
where there is an excellent spring.
On the 15th camped on the small lake which connects with the salt water, about five miles to
the north of Seattle.
On the 16th reached Seattle; the floating ice gave us much trouble. On the morning of the
17th abandoned the idea of going up the D'Wamish, the ice being so thick and abundant as to
close the passage.
Reached Steilacoom, in a heavy gale, on the 18th.
The result of my examination as to harbors is, that of all the harbors between the north end
of Whidby's island and Olympia, th.(lt of Seattle is by far the best, being well protected agaiust
the wind, having thirty fathoms of water, a most excellent holding-ground, being easily approached from the Straits of Fuca, and having a good back country. It is, therefore, in my
opinion, the proper terminus for any railroad. extending to the waters commonly known as P uget
sound..
I am, sir, very respectfully, your obedient servant,
GEO. B. McCLELLAN,
Lieutenant Engineers and Bvt. Capt. U. S. Army.
His Excellency I. I. STEVENs,
Ohiif of the Northern Pacific Railway Survey.
The majority of noqualme Indians are now at Seattle, Alki, and Steilacoom. There are now
bul ev n of their hou es near the falls, and some four Yakima houses.
I hould have stated that the barometer taken with us was entir Jy unfit for use.
From th point above the no ualme falls where we turned back, we obtained a good view of
the c untry towards the pass.
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FoRT W ALLAH- W ALLAH,
January 2, 18[)4.

DEAR SrR: Your express reached me very opportunely. I arriveJ here Friday evening, December 30, and :Mcintosh came in the next day. Acting under instructions. delivered in St. Mary's valley, I bad already made my preparations, and two days later I should probably have been
again moving westward. I should, however, as formerly directed, have taken the route pursued
by the emigrants, and crossed the Cascade range by the N ahchess Pass.
A brief note about my movements since leaving you in St. :Mary's valley. \Vinding along the
hills edging upon the western border of Flathead lalre, and tracing first the main stream of Clark's
fork, and then its northeastern fork till this stream ran out, we attained the summit of Marias Pass
on the 20th of October, without snow, but with the snow flying in the air as we crossed. Camping in the valley, immediately under the mountains, on the eastern side, that night it commenced
snowing, and from that time until we made our third passage of the Rocky mountains the weather
was generally cold and snowy.
'
The pass I find to be impracticable as a wagon route, and available for a railroad only with
high grades, for about twenty-five miles, and with a tunnel of at ·least two miles in length, the
mountain work being also generally rock cutting. The height of the pas·s is about 7 ,nOO feet.
The long approach to the summit led me to hope for a better result. Descending on the eastern
slopes the next day after the passage, we attained the prairies soon after noon, while our time
from Flathead lake to the summit was about a week. On the plains the temperature was quite
low during the week that we were getting to Fort Henton, moderati11g as we approached the
Missouri, but for the most of the time rating in the morning as low as 3° to [) 0 above zero
Fahrenheit.
T\vo mules were left on the plains before we could get to the fort. At the fort there was no
snow. We arrived there on the 28th day of October, having had a longer trip than was anticipated, with animals a good deal tired, and out of provisions. The Piegan boy, acting as guide
to Lander, was left at the fort. I found Mr. Doty almost destitute of serviceablA animals, having
just despatched the best of his stock to Lieutenant Grover. Some dozen or thirteen animals,
including three government animals, had also just been stolen by the Indians, so that from Mr.
Doty I was unable to obtain more than five animals which proved of use to me. Of the stolen
animals I learned more subsequently, which will be referred to in my report.
The last day of October we crossed the Missouri just below the fort, and the day being well
8pent, encamped soon after on a small tributary, just hid from the main river by the high banks
rising on either side of the river in that vicinity. That n.ight it commenced snowing again, and
so continued during a great portion of the time, until we were on the western side of the mount.:.
ains. The passage of the mountains was made by the trail used by the Flatheads in going to
and from the buffalo ground, lies between Cadotte's Pass and the pass traversed by Lieutenant
Mullan, and descends into the plains by Hell Gate fork,. intersecting Lieutenant Mullan's route
some two or three days after passing the summit. This is the trail almost always used by the
Flatheads; and knowing no such stream as Jefferson's fork, our guide supposed, and probably
will always suppose, that, as directed by you, he carried us through the great Flathead trail at
the head of Jefferson's fork, this being the principal trail used in the· buffalo hunt.
Did I care to undeceive him, it would have been too late when I became convinced that what
I had already upposed was true. I, however, gave no preference to the examination of the pass
on the head of J efferson's fork, especially as my instructions left me free to the action of my
judgment, and the cold and snow were urging us forward to as speedy transit of the mountains as
wa" po._siblc. Novcm ber the lOth we made our third passage of tbe mountajns, crossing in company with a l arge p arty of Pend d'Oreilles, and from this time forward our usually lonely march
was enlivened constantly with the presence of Indians-Pend. d'Oreilles, Flatheads, and a few
Nez Perces-mov.i.ng forward in common w1th us, and with thejr multitude of animals always in
19f
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sight, tretching along the trail for miles. The Indians were loaded down with meat~ and among
th multitude of horses one could scarcely detect a single animal free from pack or nder. Travelling somewhat fa ter than the Indians, each day would bring us among a new set, who, crossing
the mountains belore us, were pretty well down the valley when we were on the summit. The
height of the pass is about 6,000 feet above the sea, the dividing ridge being a mere hill, of not
over half the height of that of Cadotte's Pass; sloping off gently on the western side, and rising,
not abruptly, on the ea~tern side. It may, perhaps, give a better idea of this ascent to notice
our passage up it. The Indians got in movement before us, and, wjth the passage of their animals
and lodge-poles, the road soon became icy and slippery. At the foot of the hill our animals got
crowded in with those of the Indians, and, anxious to get our packs by themselves and free,
Pearson drove past the Indians on a trot, making his way by as he passed up the hill. Wagons
could be carried up without difficulty.
The second crossing of the Missouri was made under such circumstances as to force our guide
for awhile to abandon the route which he intended to pursue, and brought us for awhile in among
the rocks crowding upon the river. The weather was very cold, the river high and rapid, and
filled with floating ice, and he did not dare to make the passage where he intended. There was
accordingly about forty miles here until we struck in upon a trail which wound some distance
back from the river, which is not practicable for the passage of wagons, and could not be made
so at any reasonable expense. I have no doubt that in this interval a wagon road can be found,
either passable in its present condition, or which can be made so at a reasonable expense. Arriving at St. Mary's, and having there an interpreter, I was informed that this is the case. With
this exception, I consider that a wagon could be carried from Fort Benton to St. Mary's by the
route which I pursued, and in its present condition. I do not mean to say that the route should
not be worked over, but only that an emigrant could pass over the route without encountering
greater obstacles than an emigrant ought to be prepared to meet and overcome, and in a time not
greater thnn three weeks; sometimes, to be sure, doubling his team, and sometimes taking to the
river when the trail passes along a too steep side-hill; but these occasions are rare. The descent
by Hell Gate fork is much superior to that by Blackfoot fork. The wagon route across the
mountains, I believe, will be found easier by Hell Gate fork than by any other passage, for perhaps a hundred miles north or south of it. The railroad route, I think, is better by Cadotte'd
Pass, or by the one which Mr. Lander reconnoitred by the north fork of Sun river, simply
because the approach to the mountains from the eastern prairie is much easier and cheaper for a
railroad, avoiding the rocky and turbulent character of the country in which the Missouri is for
some distance involved above the falls. The immediate approach and passage of the mountains
at the head of Hell Gate fork is good. A tunnel of not over one mile in length, without high
grades, would probably effect the passage. The valley of this fork is also better for a railroad
than the Blackfoot fork.
On the 17th November I reached the camp of Lieutenant Mullan. The regret which I felt, to
some extent, at not being able to examine the pass at the head of Jefferson's fi>rk, is diminished
by learning that Lieutenant Mullan examined the country at the head of this fork, and the report
of his survey, transmitted by me, is forwarded with this communication.
Lieutenant ~Iullan I found in camp about fourteen miles above Fort Owen, and on the 19th of
November, with a liberal supply of good animals (twenty-five in number) to guard against the
anticipated severities of the Bitter Root mountains, I left the agreeable and comfortable quarters
of Camp tevens, and once more turned towards the mountains. In St. Mary's valley there
was no snow, and, in fact, we had a mild rain while I was there. Towards the close of
the w k succeeding we were at the foot of the mountains dividing the waters of St. l\J ary's
riv r fr m the \ at rs making into Lewis's fork. Immediately on turning out of the valley
f t. Iary to follow up its southwesterly fork, its bright, open character was lost, and
the alley w narrow and chilly, the snow lying on the ground and the grass growing scattered
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and scanty. The snow continued to increase in depth until, as the valley ran out, it was quite two feet deep. Thence onward over the mountains for some distance, (about thirty miles,) the
snow was from two to three feet deep, the hors~s toiling slowly through it, and getting but little
to eat. Our least day's journey was six mile~. Descending to the valley of a stream with
which I was then unacquainted, and then supposed, from the information which our Nez Perces
guide gave me, to be a branch of the Lou-Lou ,fork of St. Mary's river, the snow again died out.
Leaving this stream, the trail again took to the h~lls, much to my disappointment; and some half
dozen miles from this stream, and about nine days after leaving .St. Mary's, I was shut up in the
snow at least four feet deep, with a steep hill before us, up which it was impossible for the
animals to make their way.
By breaking out the path on foot, then following with the spare animals, then the ridinganimals with their saddles, and last the pack-animals, I had succeeded thus far in making my
way along. It being near night then, I campe,d on the spot, and, as everything which could
afford them food was buried deep beneath the snow, the animals were turned back to seek the
pasture they had left in the morning. The next day was spent in reconnoitring ahead and breaking out a path. Ahead nothing could · be discovered but snow and hills. That night it snowed
heavily, adding some two feet. Attempting to regain the animals, I became convinced that it
was impossible to get them any farther ahead, and immediately commenced preparing for the
balance ot the journey on foot. At this camp I remained a week, making snow-shoes and sleds,
and, as the snow evenrually gave place to a rain, in tramping roads. At the end of the week
the animals were once more brought to the trench, and once more, just at night, were shut up in
their narrow path, walled in by the snow. Our efforts were, however, utterly useless; our road
would not sustain them, and a few minutes' struggling was sufficient to wear out our best horses.
Convinced that any further delay would not only be useless but dangerous, I moved forward
next day with snow-shoes, and packs on our hacks.
We had twenty-five good animals in the mountains, which, if left there, would almost to a_
certainty be every one dead before the close of winter; and with a considerable addition of
valuable property in the shape of saddles, blankets, arms, &c., and the peculiarity of my position
induced me to make a proposition to my men which, under other· circumstances, I should not
feel justified in doing; but with these considerations will, I trust, meet with your approval.
Pearson and French were sent back with the animals and all that was valuable of the public
property, and to them I guarantied (subject to your approval) the extra compensation of twenty
dollars per animal, should they succeed in getting them safely to St. Mary's. In reaching our
camp of that date, we had passed through over thirty miles of deep snow; and, although the trail
which we made at that time undoubtedly would facilitate their return, since then we had had a
deep snow, and the return could not be made without some uncertainty and risk-considering,
too, that if they do not reach the Territory seasonably their detention would, as they felt, cause
them pecuniary loss-I looked upon their attempt to restore public property to a place of safety
as an act of extraordinary services, and justifying an extra compen5ation as an inducement.
It was their intention to descend from St. Mary's by water, but I think that a further consideration will have induced them to give up this method of return, and with horses to take the trail
pursued by Lieut. Donelson. It is now thirty days since we separated, and as, after leaving St.
Mary's, they will travel rapidly, I expect their arrival here soon after my departure.
Unused to packing and snow-shoes, we were fifteen days before breaking through the woods
and mountains. Of clothing we took little other than what we wore; I took only two pairs of
socks and two pairs of moccasins. Wilson, Bracken, Agnew, and the guide, made my party.
Each of us had two blankets and a tin cup.
Our provisions were, excepting for a few days at starting, flour and salt. At starting our packs
weighed from fifty to seventy pounds, and, climbing along the steep hill-sides, over the crust, we
found it at first very laborious, making at the outset three, then six, and ten or twelve miles a
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day in the com·~e of the week, the trail being very hilly and tiresome. Striking the more level
ountry of th 1 ez Perccs, \ve found the labor of travelling very much diminished.
Arrivjna among the
z Perce , we here emerged from the snow. With the Indians I spent
sev ral days, finding in their ho~ pi table lodge an agreeable contrast with the discomforts of a
camp in the snow, with our ome\vhat tame far . At Mr. vVilliam Craig's I spent Christmas.
From him and the Indians I hired horses to come on here; he received us very cordially, and
promptly supplied our wants.
As already tated, I reached this post December 30th, having been forty-two days on the road
from r;;::t. ~Mary's .
Notwithstanding the amount of snow on the mountains, the weather was not severe, and milder
than we experienced on the eastern side of the mountains between October 20th and November lOth.
Here there is no snow, and .at no place between here and the mountains (165 miles) was there
over eight inches, and that for a short time only.
To-morrow I hope to get away from here, and am waiting only for the gathering in of the animals. I shall take ten fresh animals with me (obtained from Mr. Pambrun and the Hudson's Bay
Company,) to be used only after arriviog at the mountains. From here to the mountains I shall
use the animals of the expedition, and return them to this post.
Mr. Pambrun has promptly aided me in fitting out. Of course, being bare of everythingsaddles, bridles, mess-h:it, and the variety of little conveniences which one gathers around him
in regular camp~our fitting out is one of unusual trouble. We have learned, however, to di~
pense with some things once thought necessary. In place of a beef, Pu-pu-mux-mux supplies
us with a horse, which I shall take with me, as easier to be driven, and kill when necessary.
He will probably go with me for a short distance, but is unable to attend me throughout the trip.
I hope to be able to cross the mountains with horses according to your expectations. Should I
not succeed, it is my intention to come through on snow-shoes. I greatly regret that I shall be
able to make but a very barren survey. Our fine barometer, brought in safety by Wilson, had
three times crossed the Rocky mountains, and in the Bitter Root mountains was cached in perfect
order. It was impossible to send it back to St. Mary's. The thermometer Wilson attempted to
take along, but lost it within a day or two arter starting. My prismatic compass was sent back
to St. .Mary's. I have with me only a pocket-compass. All geological specimens which had
been collected were left in the mountains, none of them having any special importance, and being
only interesting as showing the general geological features of the country passed over. Having
a somewhat limited wardrobe) although sufficiently warmly clad, we shall arrive at the sound
somewhat "rusty." I cannot do otherwise than gratefully mention the members of my party,
particularly Wilson, Agnew, and Bracken, as being very deserving of your commendation.
They have discharged. their duties well and cheerfully, and cheerfully respond to my decision
to pass this the Cascade range, although prior to our arrival here we anticipated other instructions; and supposing that you \vould send parties from the main train over this route, I had
assured them that it was a1tog ther improbable that we should have any further mountain worh:.
Learning from :Mr. Pambrun that no parties went through from here, I decided at once to take
the mountain route, and indeed, under exi ting circum tances, give it the preference.
As I said befor , your expre s arriv d very seasonably. I have confidence in the realization of
your expectation , that the pass will admit of tbe pa~sage of animals in the winter, and have a
" i"h to ee the winter character of the country bordering on the railroad line. Your instructions
•nj in 1 on m~ to fit out more thorouahly than I had d ne; and, indeed, I just doubled the
amount of ruti ns rhich bad made ready, besides adding one or two comforts, such as coffee
au

..

rr'tr .

1 n · my an· t ::11 ~, ·hich is of oursc po" ible, as even on the p bins th y are some·
s 1·1l t f ·1 thut th y were r ught into the mountains on my own resp nsibility,
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and should not at any rate have felt justifi~d in purchasing fresh animals. More than this, I am
able to act intelligibly as to the cnaracter of the passes.
'
Thi s being celebrated here as New Year's day (in place of the Sabbath,) my letter has been
written with fiddling and dancing; and dancing, too, where not only the "fantastic toe" played
its part, but where the heel drummed out a vigorous accompaniment. This may apologize for its
somewhat dispirited character.
Arriving at the Sound so much later than the parties which have preceded me, you will not
consider it unreasonable for me to request that my early return to the States be facilitated as
much as possible, and that it may occur as soon as the accomplishment of my duties will admit.
Having quite a large mail (fifty communications,) I was obliged to strip all envelopes and
waste-paper in order to save weight. You may accordingly find their order of arrangement
somewhat disturbed. Everything, however, has been kept from injury, and your several communications are transmitted in perfect condition.
My letter I leave open until to-morrow.
January 3.-I have nothing of consequence to add. The animals have not yet come in; but I
am constantly expecting them, and expect to swim the river and make camp a short distance from
here. Two of the tribe of W allah-Wallahs go with me as far as tbe Mission, and there I expect
to obtain a fresh guide. The day is fine and the weather mild.
Very truly, your obedient servant,
A. W. TINKHAM.
Governor I. I. STEVENs,
Olympia, Washington TerritoTy.

OLYMPIA, ·WASHINGTON TERRITORY,
February 1, 1854.
Sra: I have the honor to submit herewith a brief report of my recent exploration from Fort
Wallah-Wallah, Columbia river, to Puget sound, by way of the Snoqua1me Pass of the Cascade
mountains, regretting that, for causes explained in a former letter to you, I had means only for ·
conducting so meagre a survey.
Your instructions of December 12, despatched by special messenger from this place, reached
me at W allah- Vvallah on the 30th of the same month, and the day after my arrival there. The
Cascade range, barring up the direct approach to the sound from the open and favorable valleys
of the Columbia and its northern tributaries, had, from the earliest consideration of the survey,
been to me one of its great features of interest; and, impelled by the desire to know by actual
observation its obstacles or facilit~es, as affecting the construction of a railroad, I had, previous to
the arrival of your despatch, made arrangements to p ass through this range of mountains in
closing up my route to the Pacific. Your despatch put me in possession of such information as •
enabled me to proceed intelligently, aud at the same time furnish ed me with such resources as to
secure me frorll any unnecessary ri sk and exposure to be apprehended from crossing tnis important range of mountains in mid-winter.
The several members of my little p arty had cheerfully responded to my wish to attempt the
proposed exploration, although they had just escaped from a long and somewhat tiresome detention in the mountain snows of the Bitter Root range, and it was from no reluctance on their part
that I saw fit to release them from any further winter work in the mountains, and to go forward
alone.
On the 7th of January, with two W allah-W allah Indians, I proceeded up the ·Columbia· till it
receives the waters of the Yakima river, and then taking this latter stream, turned westwardly to
trace its waters to their source, in the close vicinity of which also spring the headwaters of the
Snoqualme and White rivers, emptying into Puget sound. The valley of the Yakima, adjacent
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to the Columbia, is wide, open, and devoid of timber, except in the bottom-lands of the river, and
ev n there the tr es in any con iderable quantity are not found until one passes up the river
some forty miles from its mouth, about seventeen miles above Wallah-Wallah. Scattered along
the banks of the river, in their winter lodges, are small encampments of the W allah-W allah and
Yakima Indians, sub isting on their summer gatherings of dried salmon, potatoes, dried roots,
berries, and occasionally grain; and many of them are wealthy in their herds of horses and cattle.
These Indians I ever found hospitable and kind, and in a more full report I shall have ocrasion
to notice more particularly their acts of attention. On the 11th of January I reached the Yakima
Catholic mission, under the care of the Rev. Father Poudery, located in the midst of a division
of the Yakima tribe, and just above the A tahnam tributary of the river. Farther than this my
W allah-W allah guides were unwilling to proceed, and leaving them here, I obtained, with soma
little delay, the services of two Yakima Indians. The Indians, s~cure in their lodges, were
unwilling to exchange their shelter for a cold and laborious passage of the mountains, and I am
particularly indebted to Father Poudery for his aid in securing the two who accompanied me, and
who throughout have proved faithful and serviceable.
Passing over the intermediate portion of the route, on the 17th of January I arrived within
three or four miles of the Kle-al-um lake, the source of one of the principal forks of the Yakima
river. To this point I had travelled without difficulty with horses, and here was to commence
the most laborious part of the exploration. The snow was now about two feet deep, and the
weather for several days had been intensely cold-not more cold than is experienced in all our
northern Atlantic States at this season; but severe for continuous exposure, day and night, without other than the ~light protection I found it convenient to bring with me. Packing on snowshoes had previously taught me to dispense with everything not absolutely.essential to one's
sustenance anJ health; .and to make my camp equipage as light as possible I had thrown aside
my tent.
No grass could be obtained near here, and the few Indians residing in the vicinity of the lake
were without animals; but thirty miles lower down on the river the snow was very light-not
over three to four inches deep ; the grass was good and exposed, and the Indian horses were in
good condition. Extending still farther down, and reaching the W allah-Wallah, the horses in
thousands are ranging throughout the borders of the valley, with abundant grass, and rarely with
any trouble from the snow.
The railroad facilities had continued good from the entrance into the valley of the Yakima, the
valley being generally several miles wide, with hills rising gradually on either side of the river,
and rarely closing in upon its banks. The valley was now narrow; the firs and pines had intermixed and mingled with the cotton-wood of the bottoms of the stream, and were soon to become
the exclusive growth. Here, too, commences the wooded region extending to the shores of the
Pacific, and where exhaustless stores of firs and cedars will not only furnish the building material
for a railroad, but will, from its resources, with suitable means of transportation, supply the wants
of the country east of it, lacking in timber and fuel.
ending back my horses in the care of an Indian, to be returned to Wallah-Wallah, the balance of the exploration was conducted on foot, and with snow-shoes when necessary. To aid in
packing, and also from the neee~sity of procuring an additional guide, I here increased my Indians
to five in number. From them I obtained dried salmon, which they have in abundance, and a
variety of dried roots. Th ir potatoes are not generally disturbed in the colder portions of
winter.
akima river finds its source mainly in three lakes, from four to ten miles long, and lying in a
line n arly east and west-Kle-al-um, Ka-ches, and Kitch-e-lus lakes, the two more di tant being
om tw nty-five to thirty mil apart. Each of these lakes furnish s its tributary to the main
tr m u th all y f \ hich th railroa
n unters little of serious obstacle until on the border of itch-e-lus lak , the most westerly of the three. On the edge of this lake I encamped
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on the 20th of January. To within twelve miles of this camp I had not found the snow to have
an average depth greater than two and a half feet-a dry, cold snow; but beyond this the snow
had greatly increased in depth, varying from four to six feet, and at the night camp some four
feet deep. The lakes were frozen and covered with snow, and their smooth, even surfaces
afforded easy travelling for snow-shoes. Some five miles distant from this camp, in ·the sum mit
of the pass, is what in the depth of the snow I took to be a small, open marsh, but have since
learned is a small pond, whose waters are turned on either slope of the divide. Although, with
the disadvantages under which I was placed, I could not examine the pass with the care I desired, and with which I felt confident it had been examined by the other parties to whom you had
committed the special exploration of the passage of the Cascade range, I was still satisfied-that
it afforded fair facilities both in its ascent and descent for a wagon and railroad-either with the
use of eighty-feet grades for a limited number of miles and a short tunnel, or with a longer tunnel
and easy grades.
Wishing to know the real difficulty to be apprehended from the passage of these mountains in
the winter season by railroad trains, I gave particular attention to the measurement ancl examination of the snows -on the route. From Kitch-e-lus lake to the summit, some five miles, and
where occurs the deepest snow, the average measurement was about six feet, but frequently
running as high as seven feet. In a storm occurring on the night of the 20th, about one and a
half foot of this depth was deposited-a very light, dry snow; so light as to afford no support to
our snow-shoes, and making our progress slow and laborious. The whole of the snow was very
light and dry, deposited in successive layers of from one to two feet, and for the greater part of
the route had lain undisturbed since their fall-every twig and bush bowing under their bulky
burden. These snows present little obstruction to removal in comparison with the compact,
drifted snows of the Atlantic States, and would cause very little detention to the passage of
trains. Passing on to the western slope of the Cascades, the snow rapidly disappears; fourteen
miles from the summit there was but eight inches of soow, and thence it gradually fades away
as the approach is made to the shores of the sound.
It should be borne in mind that this examination was made in mid-winter, from the 20th to
the 25th of January, and in a winter known to be one of unusual cold, and that the accumulated
snows of the winter were but about six feet in their greatest depth, and this depth only covers some
half dozen miles of the route, and embracing, too, that portion of the route which will be tunnelled and protected. Descending, the snow rapidly decreases on both slopes of the mountain,
on the eastern side about thirty-five miles from the summit, amounting to but from one and a
half to two feet in depth, and on the western side fading away until in the short distance of fourteen miles it is only eight inches deep.
Without giving the details of the remainder of my journey to the sea-board, which in a more
extended report may be noticed, I reached the vicinity of Seattle, under the guidance of Indians,
on the night of January 27, tracing a very excellent railroad connexion from the valley of the
Snoqualme to that commodious and beautiful harbor.
I am, sir, very respectfully, your obedient servant,
A. W. TINKHAM.
His Excellency Gov. IsAAC I. STEVENs,
Chief of the Northern Pacific Railroad Survey.
OFFICE NoRTHERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,

Olympia, Washington Terr·itory, February 13, 1854.
Sra: I have received your instructions of December 1, 1853, disapproving of my arrangements
for a winter examination of the mountain passes, and for a resumption of the work should Congress make an appropriation, and directing me to bring my operations to a close in accordance
with the original instructions.
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Tb ~e in tructions will be promptly carried out, and the parties in the field, of Lieut~nant
Gro er Lieut n<:.wt 1\Iullan, and Mr. Do1y, making winter examinations., will be called m as
early a' practi abl . The best arrang ments will be made in the spring for the disposition of
th animal and property. But I earn~stly submit to the department the importance of t~e .continuation of these urveys, and indulge the hope that Congress will make liberal appropnatwns,
both in a deficiency bill and in the general appropriation bill, in order that the field now so well
eutered upon may be fully occupied. In addition to the suggestions which I made at Fort Benton, I will respectfully state that the route from the Platte by the South Pass and the Great Salt
Lake settlement to the Columbia river; that the question as to whether a route can be found
from the system of roads now pushing westward through Missouri and Iowa, through the Black
hills, into the region between the l\tiissouri and the Yellowstone, and thence over. the low passes
exam~ned by me to the valley of Clark's fork, and also that the practicability of a route into this
same general region, and over the same pass, from the grand plateau of the Bois des Sioux, the
route proceeding nearly westward, crossing the Missouri and the Black hills~ ought, in my judgment, to be thoroughly considered in this general exploration of the region between the Mississippi a.nd the Pacific.
The preliminary report will be sent, if by the greatest exertion it can be got in readiness, by
the steamer which will leave San Francisco on the 1st of March, and at the same time the
accounts of the expenditures in the survey.
I will respectfully call the attention of the department to the peculiar circumstances of my exploration, and which will, it seems to me, explain the exceeding of the appropriation, with every
desire and effort on my part so to arrange the scale and conduct it as not to involve a deficiency.
The field was almost totally new, rendering it impossible to form an estimate. Much work of
reconnaissance had to be done which had previously been done for all the other routes, before a
direction could be given to the railroad examinations and estimates proper. Unforeseen expenses,
in the way of presents, &c., had to be incurred to conciliate the Indian tribes; for our route was
through the only one, so far as I was informed, that at the time was deemed particularly dangerous, and the investigation of the question of snow was a vital and fundamental one, essential
to making any reliable report at all, and included within the express requirements of the original
instructions. I deep1y regretted the deficiency which I found impending at Fort Benton, and I
took at that place that course which I believed Congress and the department would have taken
under the circumstances.
I am, sir, very respectfully, your most obedient,
ISAAC I. STEVEN£,
Governor of Washington Territory, in Charge if Exploration.
Hon. JEFFERSON DAvis, Secretary of War.

WAR DEPARTMENT, Washingto'n, April12, 1864.
SIR: I have received your letter of the 13th of February. The department does not doubt
that in the c urse you pursued in taking measur s for prosecuting the survey, you were actuated
by zeal for the success of the object in your charge. Congre shaving appropriated a c:pecific sum
for survey , the · department had no authority to authorize any expenditure beyond it, or the contract of any d bt t be paid from future appropriation . An estimate has, however, been ent
in for an a propriation to pay the arrearnge nece arily incurred .
Very respectfully, your obedient servant,
JEFF'N DAVIS,
Stc?·etary of T.Yar.
OV. J. J. • · VE. ·s,
Olympia, JVashinglon Territory.
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OFFICE NoRTHERN PACIFIC RAILROAD ExPLORATION AND SuRVEY,

Olympia, Washington Territory, March 6, 1854.
I have the honor to inform you that, on the 4th instant, G c-t rry, the chief of the Spokanes,
reached this place with an express from the St. Mary's valley, bringing lerters fiom Lieuteuant
1\Jullan, and informiJtion that the route trom that pli:! ce was entirely practicable for hotst's; no
snow of greater depth than one and a half fo ot having been 1ound, and that depth only in cro ~s ing
by the trail the divide between the Jocko and the Bitter Root river and some of the mountain
spurs that overhang Clark's fork. The express left the camp of Lieutenant Mullan on the 17th
of January.
.
Lieutenant Mullan, on the 28th of November, left his camp to make the connexion with Fort
Hall, and, crossing the Rocky mountains twice, both going and returning, but in different routes,
he reached his cantonment on the 12th of January. A copy of his report I herewith enclose. I
will pl:l rticular]y call your attention to his statement that the grass w as luxuriant in the mountain
valleys; that the greatest depth of snow on the Rocky lYIDuntain eli vide wa::; fifteen inches; and
that Victor, the Flathead chief: was, at the date of his letter, (the 12th of January,) crossing the
mountains on his return from the plains beyond.
I hope to be able to send off my p reliminary rep ort by thi::; steamer . Th e drawing and report
are all but finished. A railroad line is laid down from actual observation, (the line of Lewis and
Clark's Pass and of the Columbia at~d Cowlitz rivers.) No grade exceeds fiity feet, and only for
a few miles is the grade more than forty feet. There is but one tunnel, and that in crossing the
Rocky Mountain chain; and the summit-level of the road is about five thousand feP-t above the
sea. Every exertion has been made to prepare it at an earlier date; but the late arrival of l\!Ir.
Tinkham, and the great amount of materials to be examined and put together, will explain to
the department the delay which has occurred.
I expect the arrival of Lieutenant Grover in some two weeks, and I indulge the hope that his
examinations will be decisive as to the snow question.
Very respectfully, sir, your most obedient,
SIR:

ISAAC I. STEVENS,
Governor if Washington Territory, in Charge of Exploration.
Ron. JEFFERSON DAvis,

Secretary of Wat, 1/Vashington, D. C.

CANTONMENT STEVENs, BITTER RooT VALLEY,

W. T.,

January 12, 1854.
SIR : I have the honor to report, that in conformity to the paragraph of your letter of instructions, dated at the St. 1\'Iary's village, of October 3d, 1853, "to continue the exploration of the
country between the Rocky and Bitter Root ranges of mountains, extending to Fort Hall, to connect the survey of Colonel Fremont, and northward to the Flathead lake, and even to the upper
waters of Clark's fork of the Columbia," I left my main camp, on the Bitter Root river, on the
28th November, 1853, with the intention of making the connexion with Fort Hall, taking with ·
me Mr. Adams as artist, the Flathead interpreter, Gabriel, as guide, and three men. I merely
submit at present for your consideration the general character of the route followed, accompanied
by a rough sketch, intending to send by next express, or by Lieutenant Grover, a detailed report
and a map of the country passed over. In going to Fort Hall, I followed up the main stream of
the Bitter Root river to its headwaters, by a very easy, practicable, and beautiful route, to the
dividing ridge of the l\Iissouri and Columbia waters. Here I found the ascent steep, and the
divide very high, the dP-scent being very easy and gradual. Empty wagons can, I think, however, cross this divide in going to the south, but freighted ones not. In going towards the north
there is no difficulty whatever, as wagons this season have crossed it. Crossing the dividing
80/
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rid ere, I~ 11 upon three of the head branches of the Wisdom river, the principal tributary to ~he
Jeffi ron fork of the ~Ii . . souri; hence to th main stream, crossing the northwestern branch, bemg
the one followed by ~Iessrs. L ewis and Clark in their expedition to the Pacific in 1804 and '6,
and following up the southeastern branch to near its head by a very beautiful, easy road to the
dividing ridge of the Snake river 'vaters, crossing by a very good road for pack animals, but not
for wagons. Here we fell upon the .Medicine Lodge creek, which I followed down for tW:e~ty
miles; leaving it to my right, at the distance of twelve miles it forms a lake called " Med1cme
Lodge lake;" crossing the sage plain of Snake River valley for a distance of fifteen miles, we fell
upon a small mountain stream called the Camash Prairie creek, which also forms a lake in the
great sage plain of Snake River valley; thence acr' ss the sage plain to Snake river, or Lewis's
fork of the Columbia, which I followed down for two days, crossing it by a ford with two and a
half feet of water, about twenty-one miles ea;:;t of Fort Hall, where I arrived on the 16th of December, 1863. From the St. Mary's village to the waters of the Missouri, we found the grass
rich and luxuriant, and wood in adundance. Scarcity of timber and barrenness of soil characterized the remainder of the route to Fort Hall, except a few localities along the Snake river, where
we found an abundance of wood, and very good gra . . s. Remaining at Cantonment Loring five
days to recruit my animals, I left on the morning of the 19th, intending to return by a new and
different route; keeping along the eastern base of the Bitter Root mountains, or main chain 1 f the
Rocky mountains. You will see that from the route followed to Fort Hall, we crossed the dividing ridge of the Missouri and Columbia waters twice. This was necessary from the peculiar
configuration of the mountain ranges, which are so formed as not to allow of a practicable route
by keeping west of the main chain of the Rocky mountains the whole distance. The whole chain
of mountains from Bitter Root valley to Fort Hall is formed of smaller ridges or chains, arranged
in beds, as it were, with beautiful prairie valleys intervening, through which flow mountain
streams, covered with timber, and covered with an abundance of rich grass, thus giving excellent
recruiting stations, or rendezvous for the Indians, with their large bands of horses. From the
Snake River mountains to Lewis's fork of the Columbia the country, as far as I travelled, is characterized by the exceedingly great abundance of the artemisia or wild sage found growing;
scarcity of grass; extreme barrenness of the soil, which is covered in most places with large beds of
black, honey-combed, volcanic rock, which latter is the great geological feature that characterizes
the country for hundreds of miles along the Snake River valley. From the St. Mary's village to
the waters of the Jefferson fork of the Missouri the geological formation is principally granite and
gneiss. On the waters of Jefferson river and its tributaries the geological features are completely
changed, the formation becoming limestone and conglomerate principally.
In returning from Fort Hall I continued on the same route till arriving at the main stream of
the Jefferson river. Here our course lay more to the east. Crossing the Jefferson river we fell
upon the main stream of Wisdom river, a few miles above its mouth, passing between the
"Rattlesnake Bluffs" and "Beaver's H ead ," two prominent and well-known landmarks of the
valley of Jefferson river. These names were given them by Messrs. Lewis and Clark. This
stream I followed to one of its head branches-to the dividing ridge of the Hell Gate river
waters, which we found to be a low divide, of easy ascent and descent. My course lay down
the valley of the main branch of the Hell Gate river to its junction witli the "Little Blackfoot
Fork," which latter stream was followed clown fi·om its head, bot.h by Mr. Tinkham and myself,
in our respective reconnaissance from Fort Benton; and I would here r mark that this stream of
the "Little Blackfoot Fork" has been miscalled both by myself and Mr. Tinkham: we took it to
be, and have given to it the name of, the Hell Gate river, and I avail myself of this opportunity
to corr ct the error. The stream follow d down by the main train from Fort Benton was the
" ig lack[! t
rk," and not the "Blackfi ot Fork."
Iy return route from Fort Hall lay over
a much et r ~hough l nger road than the one foll wed in going south, and is by far the better
wag n r a ; 1 a w rd th ,re is no difficulty whatever in the passage of wagon trains by this
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latter route. I estimated the distance travelled by the route to Fort Hall to be 325 miles, the
return route 386 miles, to m)' main camp-making a difference of sixty-one miles in favor of the
more western route, but over a more rough and more uninviting country. We did not experience
snow to a greater depth than fifteen inches on a level, and. this only in places. On the dividing
ridges, however, the cold at times was very intense, the thermometer for many days being as
low as 20o and 25 ") below zero. This was one great difficulty to contend with, which made
travelling exceedingly uncomfortable, and hard both for men and animals. Myself and two of
my men were frosted by the cold. "\Ve arrived at our main camp on the lOth of January, 1854,
after an absence of forty-four days. It had been my intention, when leaving the Bitter Root
valley, to connect Fort Hall with Fort Benton direct; but finding my :mimals very much jadedby their long march, and the season so far advanced, with such intense cold, with great reluctance I was compelled to abandon it. I would have desired to have made a barometical
profile of the route travelled; but fearing that our regular barometrical register, in the Bitter Root
valley, would be thus interfered with, I was unable to take it. The temperature, however, was
noted on each day till within a few days of the Bitter Root valley; by comparing which with
those taken in the Bitter Root vaJley, I found the cold much more intense on the eastern than on
the \Vestern ~side of the mountains. I am under the impression that the route could not be
travelled at any season later than I travelled it. But having partially made the connexion as far
as the Jefferson fork of the Missouri, when I set out to go as far as Fort Hall, and being deceived
in my guide, I was anxious to complete the line, ancl thus connect our survey with that of
Fremont. It is impossible to give in this short sketch the character of each portion of the route
travelled, being over 700 miles, but by Lieutenant Grover's or the next express I will send a
detailed report and the accompanying map.
Sketches of the principal features of the route were made with great accuracy by :Mr. Adams,
which will be sent down in the spring, together with those taken in the meanwhile .
. Truly, your obedient servant,
J. :MULLAN,
Lieutenant United States Army.
Governor I. I. STEVENS,
In Command of tlte Northern Pacific Railroad Survey, o/c.

WASHINGToN, D. C., N01Jember 27, 186·1.
Sra: I most respectfully beg leave to protest against the following portion of Governor Stevens's
published correspondence, as being erroneous, and consequently unjust to me:
"At Fort Union the observations were placed in charge of Lieutenant Donelson, with instructions, if practicable, to get longitudes by lunar distances ; but Lieutenant Donelson wa! not able
to report any results except for latitude."
In proof that this is erroneous, I respectfully refer you to the orders and letters which accompany Governor Stevens's first published report; and I would say, that no verbal understanding
or instruction to the above effect ever prevailed.
I much regret being compelled to object -to a statement of one under whom I have served for
so long a time, and under such peculiar circumstances.
Feeling it to be due to myself, I most respectfully ask your indulgence for the course I take.
I have the honor to be, sir, with great respect, your most obedient servant,
A. J. DONELSON,
Second Lieutenant Engineers.
Hon. JEFFERSON DAvis,
Secretary of War, T¥asltington, D. C.
[ W See note on next page.l
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NOTE.

The Narrative of the Exploration, accompanied by Views illustrating the
Features of the Country, the Natural History, Botanical and other Scientific
Reports, with Illustrations, will be found in a Subsequent Volume.
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